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DSGN 3700 Design Principles 6(1) Students develop 
graphic skills, including plans, sections, elevations, 
axonometric and perspective drawings, and develop 
creative problem solving skills incorporating prec-
edent studies, contextual analysis, concept develop-
ment, modeling and presentation skills. Course is 
offered only during the summer at study abroad 
locations. Preq: ARCH 1010. Coreq: DSGN 3701.

DSGN 3701 Design Principles Laboratory 0(10) 
Non-credit laboratory to accompany DSGN 3700. 
Coreq: DSGN 3700.

EAST ASIAN STUDIES

EAS 1110 Introduction to Chinese Language and 
Culture 3(3) Introductory course for beginners 
to Chinese language skills and cultural aspects. 
Topics are selected for learners to interact and 
communicate addressing everyday situations. The 
course may not be used as a substitute for any other 
CHIN course.

EAS 1120 Introduction to Japanese Language and 
Culture 3(3) Introductory course for beginners 
to Japanese language skills and cultural aspects. 
Topics are selected for learners to interact and 
communicate addressing everyday situations. The 
course may not be used as a substitute for any other 
JAPN course.

EAS 1230 Introduction to China 3(3) Introduction 
to various aspects of Chinese civilization, includ-
ing geography, ethnic groups, language, history, 
philosophy, religion, literature, arts, architecture, 
and social customs. All readings and discussions 
are in English.

ELECTRICAL AND COMPUTER 
ENGINEERING
Professors: R.R. Brooks, E.R. Collins Jr., K.A. Corzine, 
A.W. Hoover, E.G. Johnson, G. Koley, E.B. Makram, 
D.L. Noneaker, M.B. Pursley, R.J. Schalkoff, R. 
Singh, G.K. Venayagamoorthy, I.D. Walker, H. Xiao; 
Associate Professors: C.W. Baum, L. Dong, R.E. Groff, 
W.R. Harrell, W.B. Ligon III, A.Q. Martin, H.B. Rus-
sell, H. Shen, M.C. Smith, K.-C. Wang, P. Wang, L. 
Zhu; Assistant Professor: Y.Q. Wang; Visiting Associate 
Professors: S.J. Hubbard, W.J. Reid III; Visiting Assistant 
Professor: A. Kapadia

ECE 1010 Robots in Business and Society 3(3) 
Explores the significant role that robotics and 
automation play in society. Students gain an ap-
preciation of the ethics, economics, psychology, 
politics and technologies that must be considered 
in the use of robots. Includes hands-on exercises 
using Legos to explore robot construction and 
intelligence. Open only to non-engineering majors.

ECE 1990 Creative Inquiry–Electrical and 
Computer Engineering 1-4(1-4) In consultation 
with and under the direction of a faculty member, 
students pursue scholarly activities individually or 
in teams. These creative inquiry projects may be 
interdisciplinary. Arrangements with mentors must 
be established prior to registration. May be repeated 
for a maximum of eight credits. Preq: Consent of 
faculty member/mentor.

ECE 2010 Logic and Computing Devices 2(2) 
Introduction to Boolean algebra and digital logic. 
Topics include number systems and representation 
of information; Boolean operators and algebra; 
expression minimization; combinational circuits, 
including adders, comparators, decoders and mul-
tiplexors; sequential logic, including flip-flops, shift 
registers, counters and memory. Includes Honors 
sections. Preq: MATH 1080 and PHYS 1220, each 
with a C or better.

ECE 2020 Electric Circuits I 3(3) Study of DC re-
sistive circuits, Kirchhoff’s Laws, Nodal and Mesh 
emphasis, sources, Thevenin’s and Norton’s theo-
rems, RC, RL, RCL circuit solutions with initial 
condition using homogenous or nonhomogenous 
ordinary differential equations having constant co-
efficients. Develop sinusoidal steady state solution. 
Includes Honors sections. Preq: MATH 1080 and 
PHYS 1220, each with a C or better. Preq or con-
current enrollment: PHYS 2210 with a C or better.

ECE 2040 Circuit Analysis Problems I 1(3) Analysis 
and solution of electrical network problems using 
mesh and nodal analysis, Thevenin’s and Norton’s 
theorems and equivalent circuits and other circuit 
analysis from ECE 2020. Preq or concurrent enroll-
ment: ECE 2020 with a C or better.

ECE 2070 Basic Electrical Engineering 2(2) A first 
course in electrical engineering to provide non-Elec-
trical Engineering majors with a knowledge of DC 
and AC circuit theory, AC power, and numerous 
electrical devices, apparatus, and digital systems. 
Credit may not be received for both ECE 2070 and 
ECE 3080. Preq: MATH 2060 and PHYS 2210.

ECE 2080 Basic Electrical Engineering Laboratory 
1(2) Laboratory to accompany ECE 2070. Basic 
electrical circuits and instrumentation. Preq or 
concurrent enrollment: ECE 2070.

ECE 2090 Logic and Computing Devices Laboratory 
1(2) Introduction to designing, building, simulating 
and testing digital logic circuits. Topics include 
SSI and MSI ICs; general combinational circuits; 
adders, decoders and multiplexors; general sequen-
tial circuits; shift registers, counters and memory. 
Includes Honors sections. Preq or concurrent 
enrollment: ECE 2010 with a C or better.

ECE 2110 Electrical Engineering Laboratory I 1(2) 
Principles of measurement and instruments used 
to measure parameters and dynamic variables in 
electric circuits, steady state and transient measure-
ments in DC and AC circuits, and data analysis 
methods are included. Preq or concurrent enroll-
ment: ECE 2020 with a C or better.

ECE 2120 Electrical Engineering Laboratory II 
1(2) Emphasizes measurement techniques in AC 
steady-state circuits and comparison to theoretical 
predictions. Two-port network methodology and 
transfer functions are studied experimentally and 
related to analysis using transform techniques. 
Preq: ECE 2020 and ECE 2110, each with a C or 
better. Preq or concurrent enrollment: ECE 2620 
with a C or better.

ECE 2220 Systems Programming Concepts for 
Computer Engineering 3(3) Development of 
computer systems programming and code reading 
techniques. Tools, programming languages, librar-
ies, operating systems, and hardware. Code reading 
is emphasized. Programming projects reinforce 
course topics. Preq: CPSC 1110 with a C or better.

ECE 2230 Computer Systems Engineering 3(3) 
Analysis of implementation techniques for systems 
software. Applying engineering principles includ-
ing code reading to the design of data structures 
and algorithms for low level computer systems, 
embedded systems, and hardware/software systems. 
Includes coverage of address translation, memory 
management, file systems, and process manage-
ment. Preq: ECE 2220 with a C or better.

ECE 2620 Electric Circuits II 3(3) Continuation of 
the study of electric circuits, including three-phase 
circuits, complex frequency and network func-
tions, frequency response, two-port parameters, 
magnetically-coupled circuits, Laplace transforms, 
and ideal op amps. Includes Honors sections. Preq: 
ECE 2020 and MATH 2060 and PHYS 2210, each 
with a C or better. Preq or concurrent enrollment: 
MATH 2080 with a C or better.

ECE 2630 Circuit Analysis Problems II 1(3) Analysis 
of basic AC circuit analysis techniques to analyze 
the transient and steady-state behavior of both 
simple and complex circuits. Preq or concurrent 
enrollment: ECE 2620 and MATH 2080, each 
with a C or better.

ECE 2720 Computer Organization 3(3) Introductory 
course in computer organization and architecture. 
Topics include CPUs, memory, I/O, processor 
families, buses, peripherals, microarchitectures, and 
instruction sets. Includes Honors sections. Preq: 
ECE 2010 and CPSC 1110, each with a C or better.

ECE 2730 Computer Organization Laboratory 1(2) 
Laboratory enhances students’ understanding of 
computer organization via assignments involving 
assembly language programming. Topics include 
basic syntax, branching and loops, addressing 
modes, arrays and pointers, subroutines and stacks. 
Includes Honors sections. Preq or concurrent en-
rollment: ECE 2720 with a C or better.

ECE 2990 Creative Inquiry–Electrical and 
Computer Engineering 1-4(1-4) In consultation 
with and under the direction of a faculty member, 
students pursue scholarly activities individually or 
in teams. These creative inquiry projects may be 
interdisciplinary. Arrangements with mentors must 
be established prior to registration. May be repeated 
for a maximum of eight credits. Includes Honors 
sections. Preq: Consent of faculty member/mentor.

ECE 3000 Junior Honors Seminar 1(2) Acquaints 
students enrolled in the Departmental Honors 
Program with current research activities in the 
Department. Faculty provide seminars where 
research interests are summarized. Seminars are 
planned to prepare students in choosing research 
topics for their senior theses.

ECE 3080 Fundamentals of Electrical Engineering 
3(3) A first course in electrical engineering to 
provide non-Electrical Engineering majors with a 
knowledge DC and AC circuit theory, AC power 
distribution, numerous electrical devices, digital 
systems, instrumentation and measurement sys-
tems, electronics, electromechanics, and electric 
motors. Credit may not be received for both ECE 
2070 and 3080. Preq: MATH 2060 and PHYS 
2210.
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ECE 3110 Electrical Engineering Laboratory III 
1(2) Measurements and characteristics of electronic 
devices and circuits; use of manual and automated 
instruments to acquire data; oral and written en-
gineering reports. Preq: ECE 2120 and ECE 2620 
and MATH 2080 and PHYS 2210, each with a C or 
better. Preq or concurrent enrollment: ECE 3200 
with a C or better.

ECE 3120 Electrical Engineering Laboratory IV 1(2) 
Design and characterization of functional circuits 
using solid-state devices; use of manual and auto-
mated instruments for measurements; statistical 
analysis of data; preparation of engineering reports. 
Preq: ECE 3110 and ECE 3200, each with a C or 
better. Preq or concurrent enrollment: ECE 3210 
with a C or better.

ECE 3170 Random Signal Analysis 3(3) Introduction 
to engineering problems of a probabilistic nature. 
Systems transformations, statistical averages, 
simulation, and estimation of system parameters. 
Includes Honors sections. Preq: ECE 2620 and 
MATH 2080, each with a C or better. Preq or con-
current enrollment: ECE 3300 with a C or better.

ECE 3200 Electronics I 3(3) Introduction to elec-
tronic materials and devices; principles of design; 
design of DC and AC circuits using diodes, bipolar 
junction transistors, field-effect transistors and use 
of transistors in digital circuits. Includes Honors 
sections. Preq: ECE 2620 and MATH 2080 and 
PHYS 2210, each with a C or better.

ECE 3210 Electronics II 3(3) Analysis and design of 
discrete amplifier circuits at low and high frequen-
cies; operational amplifiers, frequency response, 
feedback, stability, and applications of analog inte-
grated circuits. Preq: ECE 3200 with a C or better.

ECE (CPSC) 3220 Introduction to Operating 
Systems 3(3) Detailed study of management 
techniques for the control of computer hardware 
resources. Topics include interrupt systems, primi-
tive level characteristics of hardware and the man-
agement of memory, processor, devices, and data. 
May also be offered as CPSC 3220. Preq: CPSC 
2120 and CPSC 2310, each with a C or better; or 
ECE 2230 and ECE 2720, each with a C or better.

ECE 3270 Digital Computer Design 3(3) Design of 
high-speed ALUs, control and timing circuitry, and 
asynchronous systems; hands-on system prototyping 
with HDLs for FPGA devices; current hardware top-
ics related to computer design using modern design 
methodologies and CAD tools; and principles of 
system design for testability. Preq: ECE 3710 with 
a C or better.

ECE 3290 Computer Systems Structures 3(3) 
Fundamental structures and issues that arise in the 
analysis and implementation of computer systems. 
Topics include operating systems structures and 
data structures and their relationship to computer 
organization. Engineering science background for 
computer systems design. Preq: ECE 2230 and ECE 
2720, each with a C or better.

ECE 3300 Signals, Systems, and Transforms 3(3) 
Study of systems models, analysis of signals, Fourier 
series and transforms, sampling and Z transforms, 
discrete Fourier transforms. Includes Honors sec-
tions. Preq: ECE 2620 and MATH 2080, each 
with a C or better.

ECE (CPSC) 3520 Programming Systems 3(3) An 
advanced course in programming languages and 
systems for computer engineering and computer 
science majors. The course objective is to enable 
a more complete understanding of programming 
topics and related supporting tools, including 
philosophy, methodology, formal syntax and se-
mantics, and examples of programming paradigms, 
languages and development approaches. May also 
be offered as CPSC 3520. Preq: ECE 2230; or 
CPSC 2120 and CPSC 2150, each with a C or bet-
ter. Preq or concurrent enrollment: CPSC 2070 or 
MATH 4190, each with a C or better.

ECE 3600 Electric Power Engineering 3(3) Presents 
the basic principles of power systems, energy con-
version, electromagnetic induction and developed 
forces. Topics include power and energy concepts 
and analysis; the basics of electric power genera-
tion, transmission, and distribution; synchronous 
machines, induction motors, and DC motors. Preq: 
ECE 2620 and PHYS 2210, each with a C or better.

ECE 3710 Microcontroller Interfacing 3(3) 
Discusses the programming and interfacing of mi-
crocontrollers in order to control their integrated 
devices and external peripherals. Topics include 
memory and I/O; interupts, counters and timers; 
ADCs and DACs; PWMs; and parallel and serial 
communication. Preq: ECE 2620 and ECE 2720, 
each with a C or better. Preq or concurrent enroll-
ment: ECE 3200 with a C or better.

ECE 3720 Microcontroller Interfacing Laboratory 
1(3) Emphasizes microcontroller programming 
and interfacing for controlling various types of 
hardware. Topics include reading and writing to 
RAM, applications of a digital latch, keypad in-
terfacing, interrupts, clock pulse generation, pulse 
width modulation, serial interfaces, and A-to-D and 
D-to-A conversion. Preq or concurrent enrollment: 
ECE 3710 with a C or better.

ECE 3800 Electromagnetics 3(3) Topics in electro-
statics include static electric charge, force, field 
(Coulomb’s and Gauss’s laws), flux, potential, 
energy, dielectrics, boundary conditions, and ca-
pacitance. Topics in magnetostatics include steady 
electric current, magnetic field (Biot-Savart and 
Ampere’s law), force, flux, energy, boundary condi-
tions, and inductance. Preq: ECE 2620 and MATH 
2060 and PHYS 2210, each with a C or better.

ECE 3810 Fields, Waves, and Circuits 3(3) Covers 
foundation of circuit theory, transmission lines 
and circuits, plane-wave propagation, radiation, 
and antennas. Preq: ECE 3800 and MATH 2080, 
each with a C or better.

ECE 3990 Creative Inquiry–Electrical and 
Computer Engineering 1-4(1-4) In consultation 
with and under the direction of a faculty member, 
students pursue scholarly activities individually or 
in teams. These creative inquiry projects may be 
interdisciplinary. Arrangements with mentors must 
be established prior to registration. May be repeated 
for a maximum of eight credits. Includes Honors 
sections. Preq: Consent of faculty member/mentor.

ECE 4040* Semiconductor Devices  3(3) 
Consideration of the principles of operation, 
external characteristics, and applications of some 
of the more important semiconductor devices pres-
ently available. Preq: ECE 3200 with a C or better. 
Preq or concurrent enrollment: MATH 3110 or 
MATH 4340, each with a C or better.

ECE 4050 Design Projects in Electrical and 
Computer Engineering 1-3(1-3) Individually de-
fined projects oriented toward providing experience 
in establishment of objectives and criteria, synthe-
sis, analysis, construction, testing, and evaluation. 
Develops student creativity through the solution of 
open-ended problems. Includes individual instruc-
tion in design methodology. May be repeated for 
a maximum of three credits. Preq: ECE 3300 or 
ECE 4090, each with a C or better; and consent 
of project supervisor.

ECE 4060* Introduction to Microelectronics 
Processing 3(3) Microelectronic processing, MOS 
and bipolar monolithic circuit fabrication, thick 
and thin film hybrid fabrication, applications to 
linear and digital circuits, fundamentals of device 
design. Preq: ECE 3200 with a C or better. Preq 
or concurrent enrollment: MATH 3110 or MATH 
4340, each with a C or better.

ECE 4090 Introduction to Linear Control Systems 
3(3) Introduction to classical linear control systems. 
Topics include continuous and discrete descrip-
tions of systems, time and frequency response, 
stability, system specification, system design of 
continuous and discrete systems. Preq: ECE 3300 
with a C or better.

ECE 4120 Electrical Machines Laboratory 1(2) 
Selected experiments to familiarize students with 
characteristics of transformers, DC and AC motors 
and generators. Measurement techniques and com-
ponent modeling are included. Preq or concurrent 
enrollment: MATH 4340 with a C or better; and 
ECE 3600 or ECE 4190, each with a C or better.

ECE 4170* Elements of Software Engineering 3(3) 
Foundations of software design, reasoning about 
software, the calculus of programs, survey of formal 
specification techniques and design languages. 
Preq: ECE 3220 and ECE 3520 and MATH 4190, 
each with a C or better.

ECE 4180* Power System Analysis 3(3) Study of 
power system planning and operational problems. 
Topics include load flow, economic dispatch, fault 
studies, transient stability, and control of problems. 
System modeling and computer solutions are em-
phasized through class projects. Preq: ECE 3600 
and ECE 3800, each with a C or better.

ECE 4190* Electric Machines and Drives 3(3) 
Performance, characteristics, and modeling of AC 
and DC machines during steady-state and transient 
conditions. Introduction to power electronics 
devices and their use in adjustable speed motor 
drives. Preq: ECE 3210 and ECE 3600 and ECE 
3800, each with a C or better. Preq or concurrent 
enrollment: MATH 4340 with a C or better.
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ECE 4200* Renewable Energy Penetration on the 
Power Grid 3(3) Introduces the basic definition 
of electrical power, interfacing primary sources, 
generator/load characteristics, and renewable 
energy resources. Topics include solar energy grid 
interfacing, wind energy grid interfacing, battery 
charging/management, harmonic distortion, volt-
age sags, and national standards. Preq: ECE 2070 
or ECE 3200, each with a C or better..

ECE 4220* Electronic System Design I 3(2) 
Emphasizes the application of theory and skills to 
the design, building, and testing of an electronic 
system with both analog and digital components. 
Application varies each semester. Computer soft-
ware tools are used extensively in the design process. 
Preq: ECE 3210 and ECE 3300 and ECE 3600 and 
ECE 3710 and ECE 3810, each with a C or better. 
Coreq: ECE 4221.

ECE 4221* Electronic System Design I Laboratory 
0(2) Non-credit laboratory to accompany ECE 
4220. Coreq: ECE 4220.

ECE 4270 Communications Systems 3(3) Study of 
communication systems design and analysis. Topics 
include signals and spectra, baseband signaling and 
detection in noise, digital and analog modulation 
and demodulation techniques, communications 
link budget analysis. Preq: ECE 3170 and ECE 
3300, each with a C or better.

ECE 4290* Organization of Computers 3(3) 
Computer organization and architecture. Topics 
include a review of logic circuits, bus structures, 
memory organization, interrupt structures, arithme-
tic units, input-output structures, state generation, 
central processor organization, control function 
implementation, and data communication. 
Registered Transfer Language (RTL) for description 
and design of digital systems. Preq: ECE 2720 with 
a C or better.

ECE 4300* Digital Communications 3(3) 
Introduction to modern digital communication 
systems, emphasizing modulation and detection, 
taking into account the effects of noise. Includes 
Honors sections. Preq: ECE 3170 and ECE 3300, 
each with a C or better; and consent of instructor. 
Consent is not required for honors students.

ECE 4320* Instrumentation 3(3) Theory and 
analysis of transducers and related circuits and 
instrumentation. Generalized configurations and 
performance characteristics of instruments are 
considered. Transducer devices for measuring 
physical parameters such as motion, force, torque, 
pressure, flow, and temperature are discussed. Preq: 
ECE 3210 with a C or better. Preq or concurrent 
enrollment: MATH 3110 or MATH 4340, each 
with a C or better.

ECE 4350* Grounding and Shielding 3(3) 
Introduction to electromagnetic compatibility 
concepts and techniques for students who will be 
designing or working with electronic systems when 
they graduate. Topics include electromagnetic in-
terference and noise control, crosstalk and signal 
integrity, grounding, filtering, shielding, circuit 
board layout, lighting and electrostatic discharge 
protection. Preq: ECE 3810 with a C or better.

ECE 4360* Microwave Circuits 3(3) Analysis of 
microwave networks comprising transmission lines, 
waveguides, passive elements, interconnects, and 
active solid state microwave circuits. Use of modern 
CAD tools to design RF/Microwave passive/active 
networks. Fabrication of typical circuits. Preq: 
ECE 3810 with a C or better. Preq or concurrent 
enrollment: MATH 3110 or MATH 4340, each 
with a C or better.

ECE 4370* Microelectromechanical Systems 3(3) 
Introduction to the basic materials in current 
microelectromechanical systems (MEMS), as well 
as the fundamental sensing and actuation mecha-
nisms therein. Students also learn the basic fabrica-
tion techniques for bulk and surface micromachin-
ing, discuss the primary forces in MEMS devices, 
and study the basic micro mechanical structures 
and microfluidics. Preq: CH 1020 and PHYS 1220.

ECE 4380* Computer Communications 3(3) Digital 
data transmission techniques, modems and com-
munications channels, communications software 
and protocols, multiprocessors and distributed pro-
cessing; concurrency and cooperation of dispersed 
processors. Preq: Senior standing in Electrical or 
Computer Engineering or Computer Science.

ECE 4390* Fiber Optics 3(3) Covers the underlying 
principles of design for optical fibers in practical 
systems. Examines optical fiber as a wave-guide 
using wave optics and ray optics. Discusses design 
criteria for using mono- and multi-mode fibers. 
Other topics include fabrication, measurement. 
Preq: ECE 3810 with a C or better. Preq or concur-
rent enrollment: MATH 4340 with a C or better.

ECE 4400* Performance Analysis of Local 
Computer Networks 3(3) Introduction to meth-
ods of modeling and performance analysis of local 
computer networks. Topics include basic queueing 
models based on probability theory and random 
processes, performance driven network design, 
and software defined networking methods. Preq: 
ECE 2720 and ECE 3170, each with a C or better.

ECE 4420* Knowledge Engineering 3(3) 
Introduction to the theoretical and practical aspects 
of knowledge engineering or applied artificial in-
telligence. Topics include symbolic representation 
structures and manipulation, unification, produc-
tion systems and structures, rule-based and expert 
systems, planning and AI system architectures; 
system design in PROLOG and LISP. Project is 
required. Preq: ECE 3220 and ECE 3520, each 
with a C or better.

ECE 4460* Antennas and Propagation 3(3) Study 
of the theoretical and practical aspects of antenna 
design and utilization, input impedances, structural 
considerations, and wave propagation. Preq: ECE 
3300 and ECE 3810; and one of MATH 3110 or 
MATH 4340, each with a C or better.

ECE 4490* Computer Network Security 3(1) Hands-
on practicum in the administration and security 
of modern network service emphasizing intrusion 
prevention techniques, detection, and recovery. 
Preq: Senior standing in Computer Engineering or 
Electrical Engineering. Coreq: ECE 4491.

ECE 4491* Computer Network Security Laboratory 
0(4) Non-credit laboratory to accompany ECE 
4490. Coreq: ECE 4490.

ECE 4530 Software Practicum 3(1) Students design 
and implement a software system that satisfies both 
a requirements and specifications document. The 
resulting system is tested for compliance. Preq: 
ECE 3220 and ECE 3520, each with a C or better. 
Coreq: ECE 4531.

ECE 4531 Software Practicum Laboratory 0(6) 
Non-credit laboratory to accompany ECE 4530. 
Coreq: ECE 4530.

ECE 4550* Robot Manipulators 3(3) Analysis of 
robot manipulator systems with special focus on 
interaction of these technologies with society. 
Emphasis is on rigid-link robot manipulator 
systems. Topics include history of robot technol-
ogy, kinematics, dynamics, control, and operator 
interfaces. Case studies reinforce impact of robot 
technology on society and vice versa. Preq: MATH 
2060 and MATH 3110, each with a C or better.

ECE (ME) 4570* Fundamentals of Wind Power 3(3) 
Introduces wind turbine systems, including wind 
energy potential and application to power genera-
tion. Topics include wind energy principles, wind 
site assessment, wind turbine components, power 
generation machinery control systems, connection 
to the electric grid, and maintenance. May also be 
offered as ME 4570. Preq: ECE 2070 or ECE 3200 
with a C or better.

ECE 4590* Integrated Circuit Design 3(2) Design 
concepts and factors influencing the choice of 
technology; fundamental MOS device design; sili-
con foundries, custom and semicustom integrated 
circuits; computer-aided design software/hardware 
trends and future developments; hands-on use of 
CAD tools to design standard library cells; systems 
design considerations, testing, and packaging. Preq: 
ECE 3210 with a C or better. Preq or concurrent 
enrollment: MATH 3110 or MATH 4340, each 
with a C or better. Coreq: ECE 4591.

ECE 4591* Integrated Circuit Design Laboratory 
0(2) Non-credit laboratory to accompany ECE 
4590. Coreq: ECE 4590.

ECE 4600 Computer-Aided Analysis and Design 
3(3) Principles and methods suited to the solution 
of engineering problems on the digital computer. 
Topics include widely used methods for the solu-
tion of the systems of algebraic and/or differential 
equations which arise in modeling of engineering 
systems, data approximation and curve fitting, 
continuous system simulation languages, and 
design-oriented programming systems. Preq: ECE 
2620 and MATH 3110 and MATH 4340, each 
with a C or better.

ECE 4610* Fundamentals of Solar Energy 3(3) 
Introduces solar energy conversion systems. Topics 
include environmental benefits of solar energy, 
solar thermal systems, concentration solar power, 
photovoltaic (PV) cell design and manufacturing, 
sizing of PV system, hybrid photovoltaic/thermal 
systems, energy storage, and urban/rural applica-
tions. Preq: ECE 3200 with a C or better.

ECE 4670* Introduction to Digital Signal Processing 
3(3) Introduction to characteristics, design, and ap-
plications of discrete time systems; design of digital 
filters; introduction to the Fast Fourier Transform 
(FFT); LSI hardware for signal processing applica-
tions. Preq: ECE 3300 with a C or better.
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ECE 4680* Embedded Computing 3(2) Principles 
of using computing in the larger context of a 
system. Topics include bus and processor design 
types (e.g. microprocessor, microcontroller, DSP), 
codecs, digital circuit power management, real time 
scheduling, and embedded operating systems. Lab 
work consists of projects on embedded hardware 
(e.g. PC-104+). Preq: ECE 2230 and ECE 3710, 
each with a C or better. Coreq: ECE 4681.

ECE 4681* Embedded Computing Laboratory 0(2) 
Non-credit laboratory to accompany ECE 4680. 
Coreq: ECE 4680.

ECE 4700 Vehicle Electronics 3(3) Introduction to 
vehicle electronic systems and networks. Topics 
include a review of electronic systems in automotive 
and aerospace applications; vehicle components, 
sensors and actuators; communication busses; 
electric power generation and distribution in ve-
hicle systems; vehicle diagnostics; reliability; and 
trends in vehicle system design. Preq: ECE 3200 
with a C or better.

ECE 4710 Electric Vehicles and Energy Storage 3(3) 
Introduction to hybrid electric propulsion systems 
and energy storage systems. Topics include a review 
of fundamentals of electric vehicles and hybrid 
electric vehicles architectures covering reasons for 
hybridization, energy analysis of architecture and 
components; overview of energy storage systems 
(batteries and supercapacitors); modeling of compo-
nents; vehicle simulation; and supervisory control. 
Preq: ECE 3200 with a C or better.

ECE 4730* Introduction to Parallel Systems 3(3) 
Introduces parallel computer architectures and 
their programming. Includes an introduction to 
MPI and OpenMP and a number of engineer-
ing problems, including numerical simulations. 
Introduces scalability analysis. Preq: ECE 3220 or 
ECE 3290, each with a C or better.

ECE (CPSC) 4780* General Purpose Computation 
on Graphical Processing Units 3(3) Instruction in 
the design and implementation of highly parallel, 
GPU-based solutions to computationally inten-
sive problems from a variety of disciplines. The 
OpenCL language with inter-operable OpenGL 
components is used. Applications to models of 
physical systems are discussed in detail. May also 
be offered as CPSC 4780. Preq: CPSC 2120 or 
ECE 2230.

ECE 4910 Undergraduate Honors Research 1-6(1-6) 
Individual research projects conducted under the 
direct supervision and guidance of a faculty mem-
ber. May be repeated for a maximum of six credits.

ECE 4920* Special Problems 1-3(1-3) Special assign-
ment in electrical or computer engineering. Some 
typical assignments include computer programs, 
term papers, technical literature searches, hardware 
projects, and design project leadership. May be 
taken only once for credit.

ECE 4930* Selected Topics 1-3(1-3) Classroom study 
of current and new technical developments in elec-
trical and computer engineering. May be repeated 
for a maximum of six credits, but only if different 
topics are covered. Preq: Consent of instructor.

ECE 4950 Integrated System Design I 2(1) 
Considers engineering design of systems in a con-
tinuous process of project definition, planning, 
execution, and evaluation. This process includes 
consideration of both technical and non-technical 
factors in design. Strong emphasis is placed on 
the development of effective technical communi-
cations skills, particularly oral communications 
competency. Preq: Electrical Engineering major 
and ECE 3200 and ECE 3300 and ECE 3600 and 
ECE 3800, each with a C or better; or Computer 
Engineering major and ECE 3200 and ECE 3220 
and ECE 3300 and ECE 3520 and ECE 3710, each 
with a C or better. Preq or concurrent enrollment: 
ECE 4090 with a C or better. Coreq: ECE 4951.

ECE 4951 Integrated System Design I Laboratory 
0(3) Non-credit laboratory to accompany ECE 
4950. Coreq: ECE 4950.

ECE 4960 Integrated System Design II 2 (6) Project-
oriented course which brings together electrical 
and computer engineering students of dissimilar 
training in teams or project groups. Group assign-
ments are designed to develop an appreciation for 
individual and creative thinking, as well as team 
effort. Preq: Electrical Engineering major and 
ECE 3210 and ECE 3710 and ECE 3810 and ECE 
4090 and ECE 4950, each with a C or better; or 
Computer Engineering major and ECE 4090 and 
ECE 4950, each with a C or better.

ECE 4990 Creative Inquiry–Electrical and 
Computer Engineering 1-4(1-4) In consultation 
with and under the direction of a faculty member, 
students pursue scholarly activities individually or 
in teams. These creative inquiry projects may be 
interdisciplinary. Arrangements with mentors must 
be established prior to registration. May be repeated 
for a maximum of eight credits. Includes Honors 
sections. Preq: Consent of faculty member/mentor.

ECONOMICS
Professors: S.L. Baier, H. Bodenhorn, W.R. Dougan, 
M. Espey, R.K. Fleck, T. W. Hazlett, R.D. Sauer, Jr., 
Chair; C.J. Simon, Jr., R.F. Tamura, R.D. Tollison, 
P.W. Wilson; Associate Professors: F.A. Hanssen, M.J. 
Jerzmanowski, M. Lewis, S. Mityakov, S.R. Temple-
ton, K.K. Tsui, P. Warren; Assistant Professors: S. 
Barkowski, P. Blair, C. Lam, D. Miller, J. Oliveira, 
D. Wood; Visiting Professor: G.P. Dwyer, Jr.

ECON 2000 Economic Concepts 3(3) One-semester 
survey of basic economic concepts that offers an 
overview of both microeconomics and macroeco-
nomics. Not intended for business majors or other 
students seeking a comprehensive introduction to 
economic analysis and its applications. Credit will 
not be given to students who have received credit 
for ECON 2110 or 2120.

ECON 2110 Principles of Microeconomics 3(3) 
Introduction to economic reasoning and its appli-
cation to the study of the behavior of consumers 
and business firms. Particular topics include com-
petition, monopoly, international trade, and the 
impact of selected public policies. Intended as the 
first of a two-semester sequence in the foundations 
of economics. Includes Honors sections.

ECON 2120 Principles of Macroeconomics 3(3) 
Continuation of ECON 2110 in which funda-
mental economic principles are applied to the 
study of aggregate economic performance. Topics 
include the forces determining the rates of infla-
tion, unemployment, and economic growth, with 
particular emphasis on the influence of fiscal 
and monetary policies through financial markets. 
Includes Honors sections. Preq: ECON 2110.

ECON 3010 Economics of Labor 3(3) Introduces 
students to the economics of the labor market and 
labor relations. Considers the theories of wages 
and employment, determination, unemployment, 
investment in human capital, discrimination, and 
public policy toward the labor market. Also con-
siders the role of labor unions. May not be used 
to satisfy requirements for a degree in Economics. 
Preq: ECON 2110.

ECON 3020 Money and Banking 3(3) Considers 
the function of money and banking in both the 
product and financial markets. Special emphasis is 
placed on monetary theory and current problems 
of monetary policy. May not be used to satisfy 
requirements for a degree in Economics. Preq: 
ECON 2120.

ECON 3030 Economics and Sports 3(3) Economic 
analysis of sports teams, leagues, and institutions. 
Analyzes basic economic issues using sports data. 
May not be used to satisfy requirements for a 
degree in Economics. Credit will not be given to 
students who have completed ECON 4260. Preq: 
ECON 2110.

ECON (MGT) 3060 Managerial Economics 3(3) 
Uses tools of economic analysis in classifying prob-
lems in organizing and evaluating information, and 
in comparing alternative courses of action. Bridges 
the gap between economic theory and managerial 
practices. May not be used to satisfy requirements 
for a degree in Economics. May also be offered as 
MGT 3060. Preq: ECON 2110.

ECON 3070 Arbitration 3(3) Analyzes dispute 
settlement procedures emphasizing mediation, 
fact-finding, and arbitration as they are used to 
resolve labor-management disputes in the public 
and private sectors. Preq: Consent of instructor.

ECON 3090 Government and Business 3(3) 
Relationships between government and business, 
including, among other topics, government efforts 
to enforce competition; to regulate public utilities; 
and to protect the special interest of laborers, farm-
ers, and consumers. May not be used to satisfy 
requirements for a degree in Economics. Preq: 
ECON 2110.

ECON 3100 International Economy 3(3) Studies of 
the process of international commerce. Covers ba-
sic theory of trade and exchange rates, institutional 
and legal environment, current policy issues. Not 
open to students who have taken ECON 4120. May 
not be used to satisfy requirements for a degree in 
Economics. Preq: ECON 2110 and ECON 2120.

ECON 3140 Intermediate Microeconomics 3(3) 
Analytical study of basic concepts of value and 
distribution under alternative market conditions. 
Includes Honors sections. Preq: ECON 2110.
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