
COMPUTER ENGINEERING COURSE SYLLABI 

 

Core Courses 

ENGN 110 Explore Engineering and Technology Information 

(Required) 

 

Course Catalog Description: 

Explore Engineering and Technology (ENGN 110) is a project-based course that uses a 

series of projects to introduce a variety of engineering and technology disciplines. It is 

composed of a lecture (1 hour) and a laboratory class (2 hours) for a total of 2 credits. 

   

Prerequisites:  

MATH 162M or equivalent 

 

Textbook: 

No textbook is required. However, the following supplemental resource is used in class: 

Studying Engineering: A Road Map to a Rewarding Career 4th Edition 

 

Course Goals: 

The objective of this course is to introduce the various disciplines of engineering and to 

provide the knowledge and tools to become a successful engineering student. 

 

Student outcomes advanced by this course: 

This course supports the attainment of the following student outcomes: SO 3, 4, 5, and 6. 

 

Course Topics: 

 Transitioning from High school 

 Student organizations 

 Career Management 

 Academic advising 

 Licensure 

 Ethics 

 Engineering failures 

 A variety of hands on design projects, including service learning and learning 

community projects 

 

Prepared by: Randy C. Haddock 

Date:   February 2015 



ECE 111 Information Literacy and Research for Electrical and Computer 
Engineering 

 (Required) 

Course Catalog Description: 

An introductory course for ECE students that explores information literacy in terms of 

information basics, information need, searching, locating, and evaluating information 

sources, citing and ethics of information in relation to development and implementation 

of electrical and computer engineering projects. 

2 credits, 28 contact hours 

 

Prerequisite/Corequisite: 

ENGN 110, MATH 162M 

 

Textbook: 

  List-Handley, Carla J., Information Literacy and Technology, 5
th

 ed., 

2013,  Kendall/Hunt Publishing Co., ISBN-13: 978-1-4652-0482-0. 

 

Course Goals:   

 Outcomes of instruction: 

Determine the nature and extent of the information needed for research 

Access information effectively and efficiently. 

Critically evaluate information and information sources, such as library databases, 

collections, or websites appropriate to the field of research. 

Use information effectively to accomplish a specific purpose or to complete a specific 

project. 

Understand the economic, social, legal, and ethical issues surrounding the access and use 

of information. 

Use information ethically and lawfully. 

 Student outcomes advanced by this course: 

This course supports the attainment of the following student outcomes (SO 8, 9, 10) 

 

Course Topics:  

What is information?       

Organizing information     

Searching information      

Evaluation       

Integration       

Citing and plagiarism      

Information organization tools    

Information theory      

Legal aspects of information     

Review 

 

Prepared by: C. Zemlin 

Date: February 2015        



ECE 201 Circuit Analysis I 

 (Required) 

Course Catalog Description: 

An introduction to the analysis and theory of linear electrical circuits, including relevant 

mathematical background. Topics include: passive component definitions and connection 

rules; independent and dependent sources, concepts of power & energy; Kirchhoff’s 

laws; development of network reduction techniques; formulation of mesh-current and 

node-voltage equations; network theorems including Thevenin, Norton, Maximum power 

transfer, and superposition Theorem, Operational Amplifiers, Two Port Networks 

(resistive), Energy Storage Elements, and initial conditions. Basics of matrices and linear 

algebra with Gaussian elimination; matrix applications to linear circuit analyses; 

MATLAB & PSPICE with analyses and applications to passive circuits; (offered Fall, 

Spring). 

 

3 credits, 42 contact hours. 

 

Prerequisites:  

A grade of C or better in MATH 212 

 

Corequisites: 

PHYS 232N 

 

Textbook: 

C.W. Nilsson and S. A. Riedel, Electric Circuits, Pearson Prentice Hall, 10
th

 edition, 

2014.   

 

Course Goals: 

 Outcomes of instruction 

Know and learn to use the definitions of voltage current, power and energy.  Use of 

passive sign convention. 

Understand circuit symbols for ideal basic circuit elements, be able to state Ohm’s Law, 

Kirchoff’s current and voltage law and apply these laws to analyze simple circuits. 

Be able to recognize resistors connected in series and in parallel and use the rules to 

simplify circuits.  Know how to design simple voltage-divider and current-divider 

circuits. 

Understand and be able to use node-voltage and mesh-current method.  Understand the 

concept of the Thevenin and Norton equivalent circuit.  Know the condition of maximum 

power transfer to resistive load. 

Be able to analyze simple circuits containing ideal op-amps and recognize the following 

op-amp circuits: inverting amplifier, summing amplifier, non-inverting amplifier, and 

difference amplifier 

Know and be able to use the equations for voltage, current, power and energy in an 

inductor and a capacitor. Understand the behavior of inductor and capacitor with respect 

continuity of current and voltage respectively. 

 Student outcomes advanced by this course: 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 



An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 

 

 

Course Topics: 

 

I.    COURSE INTRODUCTION 

 A.  Course Overview           

B.  ECE Curriculum Overview           

 C.  Course Format and Procedures        

II.   INTRODUCTION TO CIRCUIT ANALYSIS 

 A.  Motivation and Context           

 B.  System of Units and Basic Quantities      

  C.  Component Definitions 

D.  Connection Laws 

E.  Circuit Analysis           

III.   NETWORK REDUCTION TECHNIQUES 

A.  Series and Parallel Resistance           

 B.  Voltage and Current Division 

C.  Source Transformations 

D.  Linearity and Superposition 

IV.   FORMULATION AND SOLUTION OF CIRCUIT EQUATIONS        

A.  Overview and Terminology           

B.  Node-Voltage Equations 

C.  Mesh-Current Equations 

D.  Solution of Simultaneous Linear Equations 

E.   Thevenin’s and Norton’s Theorems 

V.   THE OPERATIONAL AMPLIFIER 

VI. ENERGY STORAGE ELEMENTS 

A.  Inductors           

B.  Capacitors 

C.  Initial Conditions 

VII  TWO PORT NETWORKS 

VIII RELEVANT MATH REVIEW & SOFTWARE TOOLS 

A.  Matrices and Linear Algebra           

B.  Complex Numbers 

C.  PSpice 

D.  MATLAB 

 

Prepared by: V. K. Lakdawala 

Date:   February 2015 



ECE 202 Circuit Analysis II 

 (Required) 

Course Catalog Description:  

ECE 202 is a study of time and frequency domain representation of linear systems, 

analysis of first- and second-order circuits using differential equations, AC circuit 

analysis, Laplace transforms and the analysis of circuits using Laplace transforms, 

transfer functions, frequency response, and filters.  A significant use of MATLAB and 

the PSPICE circuit analysis program is included; (offered Fall, Spring). 

 

3 credits, 42 contact hours. 

 

Prerequisites: 

MATH 307 and a grade of C or better in ECE 201 

 

Textbook:  

 James W. Nilsson, Susan Riedel, Electric Circuits, 10th Edition, 2014.    

 

Course Goals: 

 Outcomes of instruction 

Students will be able to analyze first- and second-order circuits using differential 

equations. 

Students will be able to analyze AC circuits using complex numbers and phasor analysis. 

Students will be able to solve a system of linear equations with complex number entries. 

Students will be able to determine Laplace and inverse Laplace transforms of a wide 

variety of functions 

Students will be able to solve differential equations using Laplace transforms 

Students will be able to perform frequency domain analysis of circuits using Laplace 

transforms 

Students will be able to determine transfer functions and frequency response for various 

types of circuits 

Students will be able to graph Bode plots for various transfer functions 

Students will be able to analyze and characterize filter circuits 

Students will be able to use PSPICE to analyze various types of electric circuits 

Students will be able to use MATLAB to perform calculations and analyses related to 

electric circuits 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
 

Course Topics: 

Introduction,  

First-order circuits 

Unit step functions. Unit step response. 

Second-order circuits 

http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=James+W.+Nilsson&search-alias=books&text=James+W.+Nilsson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Susan+Riedel&search-alias=books&text=Susan+Riedel&sort=relevancerank


Review of complex numbers and sinusoids. 

PSPICE Lecture #1 – Transient analysis 

AC circuit analysis using phasors 

Application of DC analysis techniques to AC circuits 

Laplace transforms.  Integral definition. Convergence.  Laplace transform properties. 

PSPICE Lecture #2 – AC Sweep 

Laplace transform properties.  Impulse (dirac delta) function.  Laplace transforms of 

graphical functions. 

Inverse Laplace transforms.  Partial Fraction Expansion (PFE). 

Inverse Laplace transforms.  Complex roots using quadratic factors and complex linear 

roots. 

Using Laplace transforms to solve differential equations.  Development of s-domain 

models. 

Analysis of circuits using Laplace transforms. 

Analysis of circuits using Laplace transforms.  Transfer functions.  Unit step response 

and impulse response.  MATLAB Lecture #1 – Laplace transforms. 

Frequency response.  Determining magnitude, phase, and log-magnitude responses for 

circuits. 

Frequency response 

Bode plots/ PSPICE Lecture #3 – Frequency response 

Bode plots.  MATLAB Lecture #2 – Frequency response 

Frequency responses 

Active filters. Frequency- and impedance- scaling. 

 

Prepared by: Jiang Li 
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ECE 241/340 Fundamentals of Computer Engineering / Digital Circuits 
(Required) 

Course Catalog Description: 

This course develops the foundation of computer engineering for computer engineers as 

well as an introductory breadth appropriate for electrical engineers. Class topics include 

computer information, digital design (combinational and sequential circuits) and 

computer organization. The laboratory includes building digital circuits (focusing on 

programmable logic), and system interfacing. The use of a hardware description language 

is employed in class and the laboratory to specify, simulate and synthesize digital 

circuits; (offered Fall, Spring). 

 

4 credits, 42 lecture and 30 lab contact hours   

 

Prerequisites: 

A grade of C or better in CS 150 and in MATH 211 

 

Textbook: 

David Money Harris, Sarah L. Harris, Digital Design and Computer Architecture, Second 

Edition, Elsevier, 2012. ISBN: 9780123944245 

 

Course Goals: 

 Outcomes of instruction: 

1. Understand bits, binary information, and number systems. 

2. Understand purpose and use of Boolean Algebra 

3. Analysis, specification, and optimization of combinational SOP functions 

4. Analysis and design using combinational circuit building blocks 

5. Understanding storage elements and flip-flops 

6. Analysis and design of sequential circuits with D flip-flops 

7. Analysis and design using sequential circuit building blocks 

8. Overview of computer systems and architecture 

9. Overview of memory system architecture 

10. Hardware description languages 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to design and conduct experiments and to critically analyze and interpret data 

(SO 2) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
Techniques, skills, and modern engineering tools necessary (SO 11) 

 

Course Topics: 

I.    COURSE INTRODUCTION      

A.  Course Overview           

B.  ECE Curriculum Overview        

   



II.   INTRODUCTION TO DIGITAL CIRCUITS     

A.  The art of managing complexity          

B.  Digital abstraction  

C.  Number systems 

D.  Logic gates  

E.  Beneath the Digital Abstraction          

 

III.   COMBINATIONAL LOGIC DESIGN       

A.  Boolean Equations           

B.  Boolean algebra 

C.  Combinational logic 

D.  Karnaugh maps 

E.  Timing 

 

IV.   SEQUENTIAL LOGIC DESIGN           

A.  Latches and flip-flops          

B.  Synchronous logic design 

C.  Finite state machines 

D.  Timing of sequential logic 

 

V.   DIGITAL BUILDING BLOCKS     

A.  Combinational building blocks 

B.  Arithmetic circuits 

C.  Sequential building blocks 

D.  Memory arrays 

E.  Logic arrays 

 

VI. Hardware description language VHDL    

 

VI. COMPUTER DESIGN PRINCIPLES/ARCHITECTURE  

A.  Assembly language          

B.  Machine language 

 

VII  MICROACHITECTURE      

A.  Architectural state and architecture set 

B.  Design process 

C.  MIPS architectures 

D.  Single-cycle processor 

 

VIII Memory and I/O systems      

 

Prepared by: Salim Chemlal 

Date:   February 2015 



ECE 287 Fundamental Circuits Laboratory 

 (Required) 

Course Catalog Description: 

Objective of course is to provide students in electrical and computer engineering with a 

"hands-on" introduction to selected topics in electrical engineering.  Students will use 

basic circuit analysis skills and C programming skills to design and build electrical 

networks interfacing to microcontrollers (Microstamp 11 and Arduino Uno).  Labs will 

also provide an introduction to basic measurement techniques and electrical laboratory 

equipment (power supplies, oscilloscopes, voltmeters, etc.). 

 

2 credits, 28 contact hours 

 

Prerequisites: 

A grade of C or better in CS 150 and in ECE 201 

 

Pre- or corequisite: 

ECE 202 

 

Textbook(s) and/or other required materials: 

Vishnu K. Lakdawala, Fundamental Circuits Laboratory, Lab Manual FALL 2008 

 

Course Goals: 

 Outcomes of instruction: 

To provide students with hands-on experience in breadboarding simple resistive circuits 

and test the concepts learned in Circuit Analysis Course ECE 201. 

To provide hands-on experience in programming the MicrosStamp11 microcontroller 

using C programming to enhance skills gained in CS 150 course. 

To be able to design and build circuits that interface the MicroStamp11 to light emitting 

diodes and switches – both hardware and software aspects. 

Understand how a digital device can interact with an analog world.  Build a simple device 

that converts a 3-bit digital number into an analog voltage between 0 and 5 volts. 

Be able to understand the functioning of a digital to analog converter 

Learn the inverse operation of what is required to convert an analog signal to a digital 

one.  Both the hardware aspects and the software aspects are stressed. 

Design, build and test circuits containing operational amplifiers. 

Be able to rewrite the output compare interrupt handler in the kernel file of the 

microcontroller and generate a pulse width modulated waveform with 

programmable duty cycle. 

Using the PWM design, build and test a better DAC.  Using an RC circuit learn the 

transient response. 

Learn how to build a power supply circuit (rectifier circuit, filter circuit, voltage 

regulation using zener diode and IC chips). 

Experiments involving programming and interfacing with ARDUINO UNO 

microcontroller. 

  



 Relationship of the course to Program Outcomes 

To design and conduct experiments, as well as to analyze and interpret data (SO 2) 

An ability to use the techniques, skills, and modern engineering tools necessary for 

electrical and computer engineering practice (SO 11) 

 

Course Topics: 

      

 

Design of Experiments  

MicroStamp11 Familiarization  

Lights and Switches - Hardware 

Lights and Switches - real time  

Digital to Analog Conversion  

Analog-to-Digital Conversion - Part 1 - Hardware  

Analog-to-Digital Conversion - Part 2 – Software 

Pulse Width Modulation 

Digital-to-Analog Conversion Revisited 

Getting Power off the Wall 

Arduino Uno – Lab 1 

Arduino Uno Lab 2 

 

 Prepared by: V. K. Lakdawala 

 Date:   August 2014 



ECE 302 Linear System Analysis 
(Required) 

Course Catalog Description: 

Generalized sinusoids. Operations with sinusoids. Complex exponentials. Signal 

properties, operations with signals and useful signal models. Concept of system, system 

properties, classification of systems, system modeling (input-output description and state-

space description) for electrical circuits. Time-domain analysis of continuous-time 

systems including impulse response, total system response, stability, resonance 

phenomenon. Graphical convolution and use of MATLAB to calculate convolution. 

Fourier analysis of continuous-time signals including Fourier series for periodic signals 

and Fourier transform for aperiodic signals. Signal transmission through LTIC systems. 

Ideal and practical filters. State-space analysis of LTIC systems. State equations from 

transfer function. System realizations. Solution of state equations. Advanced matrix 

operation and linear algebra. Determinants, characteristic equation of a matrix, 

eigenvalues and eigenvectors, functions of matrices. Using MATLAB to calculate system 

response and determine frequency characteristics for signals and systems. (offered fall, 

spring).  

 

3 credits, 42 contact hours 

 

Prerequisites: 

MATH 307 and a grade of C or better in ECE 202 

 

Corequisites: 

None 

 

Textbook: 

B. P. Lathi, Linear Systems and Signals, second edition, Oxford University Press, 2004. 

ISBN 978-0-19-515833-5. 

 

Course Goals: 

 Outcomes of instruction: 

Develop understanding of basic concepts of signals and systems. 

Become familiar with time- and frequency-domain representation of signals and systems.  

Develop understanding of the Fourier analysis.  

Become familiar with matrix algebra and its application to signals and systems. 

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 

 

Course Topics:         

 



Mathematical preliminaries: complex numbers, sinusoids and trigonometric identities, 

exponentials, exponentially varying sinusoids.  

Introduction to signals: signal energy and power, operations with signals, classification of 

signals. Useful signal models.  

Introduction to systems: system classification, modeling and description.  

Time-domain analysis of continuous-time systems: impulse response, system response, 

convolution and stability. Graphical convolution and the use of MATLAB to 

calculate convolution  

Signal transmission through linear and time-invariant continuous (LTIC) systems. System 

realization. Ideal and practical filters and filter design.  

Fourier analysis of continuous time signals: Fourier series for periodic signals and 

Fourier transform for aperiodic signals  

Advanced operations with matrices and linear algebra: derivatives and integrals of a 

matrix, functions of a matrix, characteristic equation of a matrix, eigenvalues and 

eigenvectors, matrix diagonalization  

Applications of linear algebra. 

 

Prepared by: D. J. Krusienski 

Date:   February 2015 

 



ECE 304 Probability, Statistics and Reliability 
(Required) 

Course Catalog Description: 

Introduction to probability, probability models, discrete and continuous random variables, 

statistics, reliability and stochastic processes. Examples discussed will focus on computer 

and electrical engineering applications that include both component- and system-level 

aspects. MATLAB and/or EXCEL are introduced as tools for data analysis, computation 

and simulation. Prerequisites: a grade of C or better in MATH 212. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in MATH 212 

 

Textbook: 

“Applied Statistics and Probability for Engineers“ by  Douglas C. Montgomery, George 

C. Runger, 6t
h
 Edition,  John Wiley & Sons Inc., ISBN-13 9781118539712.   

 

Course Goals: 

 Outcomes of instruction: 

Know and recognize engineering problems requiring statistical methods. 

Understand and describe sample spaces, events, samples for random experiments with 

graphs, tables, Venn diagrams, and lists. 

Determine probabilities from probability mass functions, probability density functions 

and cumulative distribution functions. 

Know and learn to use Test hypothesis on the mean and variance of a normal distribution 

using either a Z-test or a t-test procedure. 

Know to calculate the process capability index Cp and process performance index Cpk. 

Understand the general form of a Shewhart Control Chart and how to apply zone rules 

(such as the Western Electric Rules) and pattern analysis to detect assignable 

causes. 

Be able to construct and interpret control charts for variables such as X-bar  , R, S and 

individual charts. 

Design and conduct engineering experiments (DE) involving a single factor with an 

arbitrary level of factors 

Understand how the analysis of variance is used to analyze the data from these 

experiments. 

 Student outcomes advanced by this course 

Apply knowledge of mathematics, science, and engineering (SO 1) 

Demonstrate an ability to identify techniques, skills, and modern engineering tools 

necessary (SO 11) 

 

Course Topics: 

I.    THE ROLE of STATISTICS IN ENGINEERING     

  

 A.  Collecting Engineering Data, Data Representation, Graphing and Analysis   



B.  Rank, Percentile, Mode, Median, Average, Processes Chart,            

C.  Probability and Probability Models        

II.   INTRODUCTION TO PROBABILITY – BASIC CONCEPTS     

 A.  Outcome, Event, Tree Diagram, Venn Diagrams, de Morgan’s Law   

 B.  Absolute/relative Frequency, Probability, Addition Rules   

  C.  Conditional Probability, Multiplication and Total Probability Rule, 

D.  Independence, Bayes’ Theorem, Axioms of Probability 

E.  Counting Techniques, Permutations, Combinations          

III.   DISCRETE RANDOM VARIABLES and Probability Distributions           

  A.  Discrete Probability Distributions, Probability Mass Functions 

B.  Binomial Distribution, Bernoulli Experiments,         

 C.  Geometric Distribution and Negative Binomial Distribution 

D.  Poisson Distribution, 

E.  Hypergeometric Distribution, 

IV.   CONTINUOUS RANDOM VARIABLES and Probability Distributions   

        A.  Continuous Probability Distributions, Probability Density Functions 

B.  Normal or Gaussian Distribution, Cumulative Normal Distribution Ф(z),   

C.  Exponential Distribution, 

D.  Erlang and Gamma Distributions, 

E.  Weibull Distribution, Lognormal & Beta Distribution 

F.  Normality Criteria, Central Limit Theorem, 

V.   DESCRIPTIVE STATISTICS        

    

A.  Stem and Leaf Diagrams           

B.  Frequency Distributions and Histograms, Sample Mean & Variance, Range, 

C.  Box Plots, Standard Error of the Mean 

D. Time Sequence Plots, Probability Plots 

VI. INTRODUCTION TO STATISTICAL PROCESS CONTROL (SPC)                                    

 A.  Introduction to Control Charts, Quality Improvement and Statistics 

 B.  Six Sigma Control Limits, Process Limits, Tolerance Limits for   , R & S 

Control Charts 

C.  Process Capability Indexes Cp & Cpk 

D.  Attribute Control Charts (P Chart & U Chart) 

VIII. DESIGN AND ANALYSIS OF SINGLE FACTOR EXPERIMENTS: 

ANANYSIS OF VARIANCE (ANOVA)       

           
A.  Designing Engineering Experiments           

B.  Completely Randomized Single Factor Experiment, Analysis of Variance 

C.  ANOVA F-distribution test for the null hypothesis 

C.  The Random Effects Model 

D.  Multiple comparison procedures to identify difference between means,  

E.   Fisher’s least significant difference (LSD) method using the t-statistic 

 

Prepared by: H. Baumgart 

Date:   February 2015 



ECE 313 Electronic Circuits 

(Required) 
          

Course Catalog Description: 

Introduction to junction diodes, bipolar junction transistors (BJTs), MOS field-effect 

transistors (MOSFETs) and operational amplifiers (op-amps). Design concepts for 

discrete analog circuits with diodes, BJTs, MOSFETs and op-amps. The lab component 

introduces design and techniques for implementation of analog circuits. 

4 credits, 42 lecture and 30 lab contact hours   

 

Prerequisites: 

A grade of C or better in ECE 202 

 

Pre- or corequisite: 

ECE 241 

 

Textbook: 

“Microelectronic Circuits” by Adel S. Sedra and Kenneth C. Smith, Oxford University 

Press, Sixth Edition, ISBN:  978-0-19-533883-6  

 

Course Goals: 

 Outcomes of instruction 

Understand intrinsic and doped semiconductors and its current flow in semiconductors 

Understand biased and unbiased operation of pn junction  

Understand terminal characteristics of pn junction diodes, modeling the diode forward 

characteristics, and operation in the reverse breakdown region-Zener diodes 

Analyze diodes in the circuit 

Understand operation of MOS device and analyze current-voltage characteristics of 

MOSFET 

Understand small signal operation and models with MOSEFT Amplifier configuration 

Analyze MOSFET in an amplifier design 

Understand operation of BJT device and analyze current-voltage characteristics of BJT 

Understand small signal operation and models with BJT Amplifier configuration 

Analyze BJT in an amplifier design 

Understand ideal Op Amp, inverting, non-inverting configuration 

Analyze difference amplifiers, integrators, and differentiators 

 

 Student outcomes advanced by this course 

Apply knowledge of mathematics, science, and engineering (SO 1) 

Ability to design and conduct experiments and to critically analyze and interpret data (SO 

2) 

Ability to identify, formulate, and solve engineering problems (SO 5) 

Demonstrate an ability to identify techniques, skills, and modern engineering tools 

necessary (SO 11) 

 



Course Topics: 

Chapter 3: Semiconductor  

                    Intrinsic semiconductor 

                    Doped semiconductor 

                    Current flow in semiconductor 

                    The pn junction with open circuit terminal 

                    The pn junction with applied voltage 

                    Capacitive effects in the pn junction 

Chapter 4:  Diodes 

        Ideal Diode 

        Terminal Characteristics of pn junction diodes 

        Modeling the diode forward Characteristics  

        Operation in the reverse breakdown region-Zener diodes 

        Rectifying Circuits 

        Limiting and Clamping Circuits 

Chapter 5:  MOS Field Effect Transistors (MOSFETs 

        MOS Device Structure and Physical Operation 

        Current-Voltage Characteristics 

        Applying the MOSFET in an amplifier design 

        Small signal operation and models 

        Basic MOSEFT Amplifier configuration 

Chapter 6:  Bipolar Junction Transistors (BJTs) 

        BJT structure and physical operation 

        Current-Voltage Characteristics 

               BJT circuits at DC 

                     Applying the BJT in amplifier design  

        Small signal operation and models  

        Basic BJT Amplifier configurations  

Chapter 2:  Operational Amplifiers (Op Amp) 

        The ideal Op Amp 

        The inverting configuration 

        The non-inverting configuration 

        Difference amplifiers 

        Integrators and Differentiators 

        DC imperfections       

                   Large signal operation of Op Amp 

 

Prepared by: Gon Namkoong 

Date:  January 2015 



ECE 341 Digital System Design 

(Required) 

Course Catalog) description: 

Tools and methodologies for top-down design of complex digital systems.  Important 

topics include minimization, mixed logic, algorithmic state machines, microprogrammed 

controllers, creating & using a gold model, data & control path design, and data 

movement & routing via buses.  Design methodologies covered include managing the 

design process from concept to implementation, gold model validation, and introduction 

to design flow.  A hardware description language is used extensively to demonstrate 

models & methodologies, and is also used in design exercises & projects.   (offered fall, 

spring) 

 

3 credits, 42 contact hours 

 

Prerequisites:  

ECE 241 (C or better) or ECE 340 

 

Textbook: 

C. H. Roth, Jr., and L. K. John, Digital Systems Design Using VHDL, Second Edition, 

Toronto: Thompson Learning, 2008.   

 

Course Goals: 

 Outcomes of instruction: 

Develop proficiency in modeling digital systems with VHDL 

Understand mixed logic design, flip-flop design, POS forms, state minimization 

Design using algorithmic state machine methods 

Controller design using structured design approaches including one-hot and microcoded 

controllers 

Modeling datapath components including registers, counters, ALUs 

Create datapath to model complex digital systems 

Control path design 

Introduction to FPGA design flow 

Introduction to CPU design 

 

 Student outcomes advanced by this course 

An ability to identify, formulate, and solve computer engineering problems (SO 5) 

An ability to use the techniques, skills, and modern engineering tools necessary for 

computer engineering practice (SO 11) 

 

Course Topics: 

  

COURSE INTRODUCTION   

Course Overview 

Curriculum Overview 

Course Format and Policies 



ECE 241 Recap   

INTRODUCTION TO VHDL   

Modeling digital systems with VHDL 

Concurrent signal assignments 

Processes, sequential statements, and delay models 

Introduction to design flow 

TOPICS IN LOGIC DESIGN    

POS Forms and Design 

Mixed-Logic Design 

SR, T, and JK Flip-Flop Design 

State Minimization 

STATE MACHINE & CONTROLLER DESIGN   

State machine diagrams 

One hot finite state machine design 

Microcoded controller design 

SYSTEM MODELING WITH VHDL  

Introduction to FPGA Design flow 

Modeling levels of abstraction 

Gold model regression testing 

DATAPATH DESIGN  

Components, registers, counters, etc 

Fast adders 

Multipliers 

Buses and data movement 

SELECTED TOPICS IN VHDL 

Functions, procedures, and packages 

Attributes, IEEE STD_LOGIC  

Named associations and generate 

File I/O 

INTRODUCTION TO CPU DESIGN    

 

Prepared by: Lee A. Belfore II 

Date:  February 2015 



ECE 346 Microcontrollers 

(Required) 

Course Catalog Description: 

A hands-on approach to microprocessor and peripheral system programming, I/O 

interfacing, and interrupt management. A sequence of projects requiring the 

programming and integration of a microcontroller-based system is conducted. Project 

assignments require a microcontroller evaluation board and accessories supplied by the 

student. (offered spring) 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in ECE241 

 

Textbook: 

Embedded SoPC Design with Nios II Processor and VHDL Examples, P. Chu, 1
st
 edition, 

2011, Wiley, ISBN-13: 978-1118008881   

 

Course Goals: 

 Outcomes of instruction: 

Have an extensive knowledge on microcontroller architecture and peripherals.  

Be able to program microcomputers in assembly, and interface high-level languages with 

assembly routines.  

Be able to translate working high-level code into assembly by using Algorithmic State 

Machines (ASM).  

Be able to interface and control external electronic circuits with microcontrollers by using 

standard communication interfaces, pulse-width modulation, and analog to digital 

conversion.  

Be able to optimize assembly code for speed and/or memory requirements.  

Be able to design and implement microcontroller programs that use soft and real-time 

interrupts.  

Complete a project that includes high level and ASM design, assembly coding, peripheral 

interfacing, and interrupt management. 

Be able to write technical reports on microcontroller program design and interfacing. 

 Student outcomes advanced by this course 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
An ability to use the techniques, skills, and modern engineering tools necessary for 

computer engineering practice (SO 11) 

 

Software required: 

 Quartus II Web Edition, Eclipse IDE for Nios II, Altera University Program 

 

Hardware required: 

 Altera/Terasic DE0-Nano Development Board.  



 Laboratory parts kit from ECE 241: bread board, wire, wire cutters, 7400 series 

 integrated circuit components, LEDs, and resistors 

 

 

Course Topics: 

Introduction       

Microcontrollers Overview     

Algorithmic State Machines      

Assembly Programming     

Instruction Set Architecture    

Data Path and Controller    

Programming Model     

Addressing Modes     

Instruction Types     

Programming Flow and Organization   

Assembler      

Subroutines      

Parameter Passing     

Interrupts      

High-Level Language Interfacing   

Peripheral I/O Interfacing 

I/O Management and Timing    

Analog to Digital Conversion    

Pulse-Width Modulation    

Interrupt Management     

Standard Communication Interfaces   

Code Optimization and Performance 

Optimizing for Speed     

Optimizing for Memory Usage   

Related Topics        

 

Prepared by: Y. Al-Nashif 
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ECE 381 Introduction to Discrete-time Signal Processing 

(Required) 

 

Course Catalog Description: 

This course covers fundamental digital signal processing (DSP) techniques that form the 

basis to a wide variety of application areas. Topics include discrete-time signals and 

systems, time domain analysis, solutions of difference equations, Z-transform analysis, 

discrete Fourier transforms (DFT), sampling theorem, and Fourier analysis of linear time-

invariant systems. The course also analyzes the broader impacts of DSP in a global, 

economic and societal context; (offered Fall, Spring).  

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 302 

 

Textbook:   

B. P. Lathi, "Linear Systems and Signals", Second Edition, New York: Oxford University 

Press, 2005 

 

Course Goals: 

 Outcomes of instruction:  

Know basic concepts of discrete-time signals and systems. Be able to analyze discrete-

time systems by solving difference equations. 

Understand the Z-transform and be able to analyze linear time-invariant systems' 

characteristics (causality and stability) and to solve systems' responses using the 

Z-transform.  

Understand the sampling theory and know techniques for processing continuous-time 

signals using digital systems.  

Be able to apply digital Fourier transformation (DFT) to solve practical engineering 

problems. Know the procedure of the DFT. 

Be able to analyze linear time-invariant systems in frequency domain. Understand and be 

able to apply low pass, high pass and band pass filters to discrete-time signals. 

Be able to recognize different filter structures. Understand advantages/disadvantages of 

parallel and cascade filter structures and be able to convert from one to another.  

Describe the use and development of a given technology as a human and cultured activity 

Describe the role of technology in defining ideas of progress and modernism 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
 

Course Topics:     

 

Introduction          



Basic math review 

Matlab programming  

Time-domain analysis of discrete-time systems        

A. Signal representation, operation and models 

B. Discrete-Time system examples 

C. Convolution sum, solutions for linear difference equations 

D. Causality, stability and time-invariant properties of systems 

E. Time domain solutions for difference equations 

F. Classical solutions for difference equations 

Impact of Technology In-Class Discussions                                                  

A. History and utilization of digital signal processing. 

B. Impact in a global, economic, environmental, and societal context. 

C. Concerns of the utilization of digital signal processing throughout it history and in 

the future. 

Discrete-time system analysis using the Z-Transform       

A. Definition of the Z-transform 

B. Z-transform solution of linear difference equations  

C. Frequency response of discrete-time systems 

D. Pole-Zero location analysis  

E. The Bilateral z-transform 

Sampling of continuous-Time Signals 

A. Sampling theorem 

B. Signal reconstruction 

D. Sampling rate reduction by an integer factor 

E. Changing the sampling rate by a noninteger factor 

Discrete-Time Fourier Transform              

A. Discrete Fourier Transform (DFT)  

B. Properties of the DFT 

C. Applications of the DFT 

Fourier analysis of discrete-time signals                                        

A. Discrete-time Fourier series (DTFS) 

B. Aperiodic signal representation by Fourier integral 

C. Properties of the DTFT 

D. LTI discrete-time system analysis by DTFT 

 

Prepared by: Jiang Li 
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ECE 443 Computer Architecture 

(Required) 

Course Catalog Description: 

An introduction to computer architectures; analysis and design of computer subsystems 

including central processing units, memories and input/output subsystems; important 

concepts include datapaths, computer arithmetic, instruction cycles, pipelining, virtual 

and cache memories, direct memory access and controller design; (offered Fall). 

 

3 credits, 42 contact hours 

 

Prerequisites:  

ECE 341 and 346 

 

Corequisites:   

ECE 304 and 484W 

 

Textbook: 

Computer Organization and Design: The Hardware/Software Interface, David A. 

Patterson and John L. Hennessy, Fifth Edition, 2014, Morgan Kaufmann, ISBN: 978-0-

12-407726-3.  

 

The Designer’s Guide to VHDL, Peter Ashenden, Third Edition, 2008, Morgan 

Kaufmann, ISBN: 978-0-12-088785-9 (For Laboratory Assignment). 

 

Course Goals: 

 Outcomes of instruction: 

Have an extensive knowledge on design of digital computer architecture.  

Be able to design of arithmetic/logic units, control units, memory subsystems, and 

input/output units.  

Be able to design instructions with different addressing modes.  

Be able to understand register-transfer-level (RTL) design of control and data path, and 

use software tools such as Aldec Active HDL to simulate hardware designs 

captured using hardware description language.  

Be able to analyze the computer performance such as CPU execution time and average 

memory access time.  

Be able to understand the fundamental concepts and techniques in computer architecture, 

including instruction set architecture, pipelining, memory hierarchy and 

exploitation of instruction-level parallelism.  

Be able to work in teams to accomplish a project for design and implementation of a 

pipeline microprocessor and an application system.  

Be able to write technical reports on high level architecture design and detailed digital 

system design. 

 

 Student outcomes advanced by this course 

Ability to identify, formulate, and solve engineering problems (SO 5) 



Ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice (SO 11) 

 

Course Topics: 

 

I.    COURSE INTRODUCTION      

 A.  Course Overview           

 B.  ECE Curriculum Overview          

  C.  Course Format and Procedures      

  

II.   INTRODUCTION TO COMPUTER      

 A.  Performance Evaluation           

 B.  MIPS instructions           

III.   ARITHMETIC FOR COMPUTERS       

 A.  Addition, Subtraction, Multiplication and Division 

 B.  Floating Points 

IV.   THE PROCESSOR        

 A.  Datapath           

 B.  Pipeline 

 C.  Hazard 

V.     MEMORY HIERACHY      

          

Prepared by: Chung-Hao Chen 

Date:   August 2014 

 

 

 

 

 



ECE 484W Computer Engineering Design 1 

(Required) 

Course Catalog Description: 

Emphasis is on the design of a complex digital circuit and microcontroller interfacing. A 

semester-long project involves the design, simulation and testing of a digital architecture 

and software GUI. Several moderate scale digital modules are designed, simulated, 

implemented and tested during the semester. Design methods incorporate CAD design 

tools, implementation with advanced integrated circuit technology and contemporary 

software tools. Oral and written communication skills are stressed. This is a writing 

intensive course. (offered fall) (qualifies as a CAP experience) 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in ENGL 211C or ENGL 221C or ENGL 231C; ECE 341, ECE 

346 and ECE 381 

 

Corequisites: 

ECE 443 

 

Pre-or corequisite: 

ECE 313 

 

Textbook: 

None 

 

Course Goals: 

 Outcomes of instruction: 

Develop, design, build, test and demonstrate an integrated system for a specific 

application. 

Write a C++ program that performs specific image processing tasks on user-selected 

bitmap files. 

Develop a graphical user interface using the Qt application framework to facilitate image 

selection and processing. 

Understand the architecture and practical use of field programmable gating arrays 

(FPGAs). 

Establish communication between a PC and a FGPA. 

Program the FPGA to perform a high-throughput, real-time video editing task, 

controllable from a PC. 

Get proficient in writing technical reports. 

 

 Student outcomes advanced by this course 

Ability to design computer/electrical systems and components to meet desired needs (SO 

3) 
Ability to identify, formulate, and solve engineering problems (SO 5) 



Ability to understand professional and ethical responsibilities (SO 6) 

Ability to communicate technical ideas effectively in writing and speaking (SO 7) 

The broad education necessary to understand the impact of engineering solutions in 

global and societal context (SO 8) 

Ability to understand contemporary issues (SO 10) 

 

Course Topics: 

Introduction, form groups 

Implement image overlay and histogram 

equalization algorithms 

Introduction Qt, Hello world, plan GUI 

Test and debug GUI 

Introduction to Altera DE2-115 board 

Implement/debug communication protocol 

Introduction to field-programmable gating arrays 

Design hardware IO/HE algorithms in Quartus 

software. 

Introduction to real-time video processing 

Design video streaming from Video-in port to 

Video-out port on Altera-DE2 board 

Design hardware IO/HE algorithms that operate on 

video input   

Design hardware IO/HE algorithms that operate on 

video input 

Finalize report 

 

 

Prepared by: C. W. Zemlin 
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ECE 486 Preparatory ECE Senior Design II 

(Required) 

Course Catalog Description: 

The course is the preparatory, proposal development section of part two of the senior 

capstone design experience for computer engineering and electrical engineering majors. 

The course will focus on developing a proposal for a group design project. The senior 

design projects aim at developing engineering design skills of a complete 

computer/electrical system. Elements of developing a successful proposal are emphasized 

along with written communication skills, engineering professional development, 

technical presentation skills, developing an understanding of the societal impact of the 

project, and developing realistic constraints on the design based on engineering 

standards.  Industry-sponsored multi-disciplinary design projects are an option; (offered 

Fall, Spring). 

 

2 credits, 28 contact hours 

 

Corequisites: 
 ECE 484W or 485W  

 

Textbook: 

 None 

 

Course Goals: 

 Outcomes of instruction: 

Practice of the engineering design process 

Develop and write a professional engineering proposal 

Skills necessary to interact as productive members of an engineering team 

Understand professional and ethical responsibility 

Determine the nature and extent of the information needed for research 

Understand the impact of engineering in a global, economic, environmental, and societal 

context 

Knowledge of contemporary issues 

Recognition of the need for lifelong learning 

Access information effectively and efficiently 

Critically evaluate information and information sources, such as library databases, 

collections, or websites appropriate to the field of research 

Use information effectively to accomplish a specific purpose or to complete a specific 

project 

Understand the economic, social, legal, and ethical issues surrounding the access and use 

of information 

Use information ethically and lawfully 

 Student outcomes advanced by this course 

 Students must demonstrate: 

(a)  An ability to design computer/electrical systems and components to meet desired 

needs. (SO 3) 



(b)  An ability to function on multi-disciplinary teams.  

 Note: At least two students are required to form a group. In order to perform as 

a multi-disciplinary team, each team must have at least one EE and one CpE student. 

A student with double majors is considered as multi-disciplinary as long as at least one 

more student is in the group. (SO 4) 

(c)  An understanding of professional and ethical responsibilities. (SO 6) 

(d)  An ability to communicate technical ideas effectively in writing and speaking. 

(SO 7) 
(e)  The broad education necessary to understand the impact of engineering solutions 

in global and societal context. (SO 8) 

(f)  An ability to engage in life-long learning, and understand the need for and have 

the desire to engage in it. (SO 9) 

(g)  An ability to understand contemporary issues. (SO 10) 

 

Topics Covered: 

Engineering design process 

Proposal development skills 

Engineering ethics 

Report writing skills 

Professional development (resume writing, job searching skills, interviewing skills) 

 

Prepared by: H. E. Elsayed-Ali 
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ECE 487 Preparatory ECE Senior Design II 

(Required) 

Course Catalog Description: 

Part two of the senior capstone design experience for computer engineering and electrical 

engineering majors. In this course, students will implement the design proposal 

developed in ECE 486. The senior design projects aim at developing engineering design 

skills of a complete computer/electrical system. Oral and written communication skills 

are emphasized.  Industry-sponsored multi-disciplinary design projects are an option. 

2 credits, 28 contact hours 

 

Prerequisites: 

ECE486 

 

Textbook: 

None 

 

Course Goals: 

 Outcomes of instruction 

Practice of the engineering design process 

Implement the engineering design, understand design constraints, and explore alternative 

designs 

Test design, determine functionality and limitations  

Write a professional engineering report 

Skills necessary to interact as productive members of an engineering team 

Appreciation of engineering ethics 

Develop awareness of societal, environmental, educational, and economic issues of the 

engineering profession 

Present a professional oral presentation 

Relate the principles of public speaking to a variety of extemporaneous speech situations 

Develop skill in researching a topic for a speech or professional presentation 

Prepare and organize the content for a speech or professional presentation 

Improve the use of language in conveying messages 

Develop critical analysis while listening to speeches and professional presentations 

Deliver appropriate speeches and professional presentations using digital visual software 

with increased skill and confidence 

Develop an understanding of the communication styles and strategies of others 

Enhance the ability to express oneself with empathy and sensitivity, as well as with 

assertiveness 

Determine the nature and extent of the information needed for research 

Access information effectively and efficiently 

Critically evaluate information and information sources, such as library databases, 

collections, or websites appropriate to the field of research 

Use information effectively to accomplish a specific purpose or to complete a specific 

project 



Understand the economic, social, legal, and ethical issues surrounding the access and use 

of information 

Use information ethically and lawfully 

Differentiate among data sources those that are pertinent and legitimate to the scholarship 

of the discipline 

Produce discipline specific written communication reflecting scrutiny in content and free 

from mechanical errors 

Execute the discourse conventions most commonly used in the student’s major 

disciplines 

Creative adapt their writing process to the kinds of knowledge and the purposes most 

fundamental to their major disciplines 

 Student outcomes advanced by this course 

All students must demonstrate: 

(a)  An ability to design computer/electrical systems and components to meet desired 

needs. (SO 3) 

(b)  An ability to function on multi-disciplinary teams.  (SO 4) 

 Note: At least two students are required to form a group. In order to perform 

multi-disciplinary team, each team must have at least one EE and one CpE student. A 

student with double majors is considered as multi-disciplinary as long as at least one 

more student is in the group.  

(c)  An understanding of professional and ethical responsibilities. (SO 6) 

(d)  An ability to communicate technical ideas effectively in writing and speaking. 

(SO 7) 
(e)  The broad education necessary to understand the impact of engineering solutions 

in global and societal context. (SO 8) 

(f)  An ability to engage in life-long learning, and understand the need for and have 

the desire to engage in it. (SO 9) 

(g)  An ability to understand contemporary issues. (SO 10) 

 

Course Topics: 

Implementation of the engineering project 

Data analysis 

Engineering report writing 

Oral presentation skills 

 

Prepared by: H. E. Elsayed-Ali 
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Elective Courses 

ECE 303 Introduction to Electrical Power 

(Elective) 

Course Catalog Description: 

AC steady state power, single-phase and three-phase networks, electric power generation, 

transformers, transmission lines, electric machinery and the use of power. Energy 

resources, power plants, renewable energy, electric safety; (offered Fall, Summer). 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in ECE 201 

 

Textbook: 

Mohammed A. El-Sharkawi, Electric Energy - An Introduction.  Third Edition, CRC 

Press, Boca Raton, FL 33431, 2013.  ISBN: 978-1-4665-0303-8 

 

Course Goals: 

 Outcomes of instruction: 

Know and learn about modern power networks with emphasis on generation, 

transmission and distribution 

Understand the energy resources – fossil fuel, nuclear fuel and renewable resources 

Study primary resources power plants – description of the various designs, the main 

components of power plants 

Understand and appreciate the environmental impact of the various energy resources. Be 

able to recognize the pollution problems associated with generation of electric 

energy 

Study the various ways of generation of power with renewable energy – electric, wind, 

solar, wave and tidal, geothermal and hydrogen 

Study sinusoidal circuit analysis methods with emphasis on ac power and 3-phase circuits 

Electric safety issues such a primary and secondary shock, body and ground resistance 

calculation, grounding techniques 

Introduction to transformers both single and three phase and develop the equivalent 

circuits 

Understand the principles of electromechanical energy conversions. Electric machines 

such as induction motors, synchronous machines and stepper motors 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
 

Course Topics 
           

SINUSOIDAL STEADY STATE POWER               

AC WAVEFORM, PHASOR ANALYSIS, COMPLEX IMPEDANCE 



AC STEADY STATE POWER 

 

POLYPHASE CIRCUITS               

GENERATION OF 3 PHASE VOLTAGES          

CONNECTIONS OF 3 PHASE CIRCUITS 

POWER CALCULATIONS OF 3 PHASE CIRCUITS 

 

POWER SYSTEMS              

HISTORY AND FUTURE OF POWER SYSTEMS         

BASIC COMPONENTS OF POWER SYSTEMS   

ENERGY RESOURCES 

IMPACT OF POWER SYSTEMS TECHNOLOGY      

 

POWER PLANTS                 

HYDROELECTRIC           

FOSSIL FUEL          

NUCLEAR 

ENVIRONMENTAL IMPACT OF POWER PLANTS 

 

RENEWABLE ENERGY              

SOLAR, WIND, FUEL CELL, SMALL HYDROELECTRIC SYSTEM 

GEOTHERMAL ENERGY, TIDAL ENERGY, BIOMASS ENERGY 

IMPACT OF RENEWABLE ENERGY TECHNOLOGY 

 

ELECTRIC SAFETY 

ELECTRIC SHOCK 

GROUND RESISTANCE 

TOUCH AND STEP POTENTIALS 

ELECTRIC SAFETY AT HOME 

LOW FREQUENCY MAGNETIC FIELDS AND ITS HEALTH EFFECTS 

 

TRANSFORMERS                  

 

ELECTRIC MACHINES 

INDUCTION MOTOR – ROTARY AND LINEAR 

SYNCHRONOUS GENERATOR AND MOTORS 

STEPPER MOTORS 

IMPACT OF ROTATING MACHINES TECHNOLOGY 

 

Prepared by: V. K. Lakdawala 
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ECE 323 Electromagnetics 

(Elective) 

Course Catalog Description: 

This course provides an introduction to the basic concepts of electromagnetics. Topics 

include math fundamentals for electromagnetic studies, Maxwell’s equations, 

electromagnetic waves, polarization, wave propagation in various media and across 

interfaces, waveguides and transmission lines. This fundamental course is to build an 

electrical engineering/physics foundation for students and enable them to identify, 

formulate, and solve future engineering problems.  

 

3 credits, 42 contact hours 

 

Prerequisites:  

MATH 312 and a grade of C or better in ECE 202 

 

Textbook: 

L. C. Shen and J. A. Kong, “Applied Electromagnetism”, 3
rd

 Ed. Cengage Learning.   

 

Course Goals: 

 Outcomes of instruction 

Establish basic concepts of fundamental electric and magnetic quantities at an advanced 

mathematic level, and ultimately be able to identify and solve engineering 

problems methodically. 

Learn and understand Maxwell’s equations as the universal law governing the behavior 

of electromagnetic fields and waves. 

Be able to apply Maxwell’s equations to solve fundamental engineering problems 

including determination of electric and magnetic field distributions, the boundary 

conditions, and power flow. 

Be able to use the time-average rule to calculate the power from either the given voltage 

and current in a transmission line or from the given electric and magnetic fields in 

a medium, with the purpose of benefit potential engineering practice. 

Be able to identify, formulate and solve problems regarding an electromagnetic wave 

propagation across an interface or in various media using the wave equation, the 

complex permittivity of a media, and Snell’s law. 

Learn and understand the basics of transmission lines, waveguides, and resonators, and 

be able to analyze a given device (in its most basic form) for basic engineering 

design and development problems including cutoff frequency, maximum allowed 

power of transmission, impedance matching, etc. 

Be able to learn and understand new electromagnetic concepts independently by applying 

the mathematic skills and fundamental electromagnetic concepts learned in this 

course. 

 

 Student outcomes advanced by this course 

Ability to identify, formulate, and solve engineering problems. (SO 5) 



Ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice. (SO 11) 

Course Topics: 

1. Complex Vectors – the math fundamentals for electromagnetics 

 Complex Algebra 

 Complex Representation of Time-Harmonic Scalars 

 Real Vectors 

 Complex Vectors 

 Time Average 

 Delta Operator 

2. Maxwell's Equations 

 Maxwell's Equations 

 Conservation Law 

 Constitutive Relations 

 Different Electric Fields 

 Poynting Theorem 

 Lorentz Force Law and Plasma Introduction 

3. Uniform Plane Waves 

 Uniform Plane Waves in Free Space 

 Polarization 

 Plane Waves in Dissipative Media 

4. Reflection and Transmission of Waves 

 Boundary Conditions 

 Reflection and Transmission at a Dielectric Interface 

 Standing Waves 

5. Waveguides and Resonators 

 Parallel-Plate Waveguides 

 Rectangular Waveguides and Resonators 

 Coaxial Lines 

6. Transmission Lines 

 Concept of Voltage, Current, and Impedance 

 Transmission-Line Equations 

 Load and Characteristic Impedances 

 Generalized Reflection Coefficient and Smith Chart 

 

Prepared by: C. Jiang 
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ECE 332 Microelectronic Materials and Processes 

(Elective) 
 

Course Catalog Description: 

An introduction to fundamental properties of semiconductors and device fabrication 

processes. The topics include crystal structure, bonding, energy bands, doping, carrier 

densities, mobility, resistivity, recombination, drift, and diffusion. Basic structure and 

operations of p-n junctions, BJTs and MOSFETs and their fabrication processes, 

including solid state diffusion, thermal oxidation of silicon, ion implantation, chemical 

vapor deposition, thin film deposition, photolithography and etching. (offered Fall and 

Spring) 

3 credits, 42 contact hours 

 

Prerequisites: 

 A grade of C or better in ECE 202 

 

Textbook: 

S.M. Sze, Semiconductor Devices: Physics and Technology, 2
nd

 Edition, 2002, John 

Wiley & Sons.  
 

Course Goals: 

 Outcomes of instruction 

Learn crystal structures in particular cubic lattices 

Learn and understand how materials are classified based on their energy bands 

Understand how electrons and holes drift and diffuse in semiconductors 

Learn the properties of p-n junctions and how they are used in 2- and 3-terminal devices 

Learn the science and engineering of semiconductor processing to produce integrated 

circuits. 

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical engineering problems (SO 5) 

 

Course Topics: 

Energy Bands & Charge Carriers Concentration  

Carrier Transport Phenomena     

p-n Junction Devices      

Crystal Growth and Epitaxy      

Film Formation      

Lithography and Etching     

Impurity Doping      

Integrated Devices      

 

Prepared by:  Sylvain Marsillac 
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ECE 355 Introduction to Networks and Data Communications 

(Elective) 

Course Catalog Description: 

This course is an extension of ECE 355 into a semester long project. Emphasis is on 

gaining an understanding of networking design principles that entails all aspects of the 

network development life cycle. Topics include campus LAN models and design, 

VLANs, internetworking principles and design, WAN design, design of hybrid IP 

networks, differentiated vs. integrated services, traffic flow measurement and 

management. (offered spring) 

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 304 and a grade of C or better in ECE 241 

 

Textbook: 

J. F. Kurose and K. W. Ross, “Computer Networking: A Top-Down Approach”, Addison 

Wesley, 6th Edition, ISBN: 978-0132856201   

 

Course Goals: 

 Outcomes of instruction: 

Understand a broad range of telecommunication and computer network terminologies and 

technologies. 

Be equipped with the basic knowledge of data communication fundamentals critical for 

designing, selecting, or integrating these network technologies. 

Be able to calculate transmission, propagation, and queuing delays. 

Understand the meaning and power of a layered architectural model.  

Understand the fundamental challenges at each protocol level. 

Be able to apply and implement different types of addressing and routing techniques to be 

able to build basic probability models of network phenomena.  

Understand major network performance issues and be able to analyze the performance of 

basic LAN. 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 

An ability to use the techniques, skills, and modern engineering tools necessary for 

computer engineering practice (SO 11) 

 

Software Tools: 

 Wireshark, Mininet 

  



Course Topics: 

 

INTRODUCTION/REVIEW      

Congestion Control       

Broadcast and Multicast      

Software Defined Networks (SDN)     

Mobile IP        

LAN Architecture       

Wireless        

Traffic Modeling       

Quality of Service        

Network Security        

Network Management       

Internet of Things (IoT)      

 

Prepared by: Y. Al-Nashif 
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ECE 387 Microelectronics Device Fabrication Laboratory 

(Elective) 

 

Course Catalog Description:  

The laboratory course will enable students to fabricate MOSFETs, MOS capacitors, 

diffused resistors and p-n diodes. Students will be trained to operate the equipment 

required for wet and dry oxidation, thin film deposition, solid state diffusion, 

photolithography, and etching.  Students will fabricate and analyze the devices by 

current-voltage characteristics, capacitance-voltage characteristics, film thickness and 

conductivity measurements. (offered Fall and Spring). 

 

3 credits, 42 contact hours 

 

Prerequisite: 

ECE 332 

 

Textbooks: 

ECE 387- Microelectronic Device Fabrication – ODU Lab Manual 

S.M. Sze, Semiconductor Devices: Physics and Technology, 2
nd

 Edition, 2002, John 

Wiley & Sons. 

 

Course Goals: 

 Outcomes of instruction 

Learn the clean room operations and procedures 

Learn and operate various processing equipments used for oxidation, diffusion, 

photolithography, metallization and etching 

Acquire hands-on experience in fabrication of microelectronic devices using 

semiconductor silicon 

Measure electrical properties of transistors, diodes, resistors and capacitors and analyze 

their characteristics 

Acquire knowledge on safety precautions and environmentally friendly processes 

involved in semiconductor manufacturing using chemicals, high temperature 

furnaces and electrical systems  

 

 Student outcomes advanced by this course 

An ability to design and conduct experiments, as well as to analyze and interpret data 

(SO 2) 

Ability to design computer/electrical systems and components to meet desired needs (SO 

3) 

An ability to function on multi-disciplinary teams (SO 4) 

An ability to identify, formulate, and solve electrical engineering problems. (SO 5) 

 

Course Topics: 

Syllabus, Safety       

Microelectronics Lab tour,      



Basic lab skill: training and practice 

Wafer cleaning, furnace profiling, and oxidation 

Photolithography: Spin coating, exposure, development- SDE mask 1, etching, stripping 

Diffusion: Cleaning, diffusion & drive-in   

Lithography-contact hole, SDE mask 2   

RF sputtering Cleaning, Al metallization   

Lithography, SDE mask 3, pattern metal   

Four Point probe      

I-V measurements of Diodes & Resistors   

MOS Capacitance Measurements    

I-V Measurements of MOSFETs    

Final Reports       

Final Exam       

 

Prepared by:  Sylvain Marsillac 
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ECE 403 Power Electronics 

(Elective) 

  

Course Catalog Description: 

Power electronics provides the needed interface between an electrical source and an 

electrical load and facilitates the transfer of power from a source to a load by converting 

voltages and currents from one form to another. Topics include: alternating voltage 

rectification, Pulse Width Modulation (PWM), DC converters (Buck, Boost, Buck-Boost, 

Cuk and SEPIC converters), negative feedback control in power electronics, isolated 

switching mode power supply, flyback and forward power supply, solid state power 

switches, AC inverter. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

Prerequisites: MATH 307 and ECE 303 

 

Textbook: 

First Course on Power Electronics, N. Mohan, MNPERE, 2007(or 2009) edition 

 

Course Goals: 

 Outcomes of instruction 

Using Kirchhoff’s current and voltage law to analyze R, L, C circuit. Be able to analyze 

transient and steady states of the circuit.  

Be able to determine the average voltage across, RMS voltage and average power in the 

circuit element. 

Understand the concept of DC converters. Be able to analyze Buck, Boost, Buck-Boost, 

Cuk, and SEPIC converters. 

Be able to analyze the Discontinuous Conduction Mode and Continuous Conduction 

Mode. 

Determine their voltage conversion ratios in various DC converters. 

Understand closed-loop voltage control in DC converters. 

Understand small signal analysis, transfer function, feedback stability criterion in 

converters. 

Be able to analyze AC voltage rectifier and understand the generation of harmonics. 

Be able to analyze controllable Thyristor converter. 

Understand single-phase, full-bridge inverters. 

Understand power switches: Diode, BJT, Thyristor, MOSFET, and IGBT. 

Be able to design snubber circuit. 

Be able to analyze the isolated switching mode power supply: flyback and forward power 

supply. 

Understand magnetic circuit in the isolated switching mode power supply. 

 Student outcomes advanced by this course 

This course will develop student’s 

Ability to apply knowledge of mathematics, science and engineering (SO 1) 



Ability to design a system component, or process to meet desired needs  within realistic 

constraints such as economic, environmental, social, political, ethical, health and safety, 

manufacturability, and sustainability (SO 3) 

Ability to function on multidisciplinary teams (SO 4) 

Ability to identify, formulate and solve engineering problems (SO 5) 

 

Course Topics: 

 

1. COURSE INTRODUCTION                              

2. BASICS                                                                                 

3. POWER CONVERSION                       

4. LINEAR CONTROL OF CONVERTERS                 

5. RECTIFIERS 

6. INVERTERS 

7. Power Semiconductor Switches 

8. ISOLATED SWITCHING-MODE POWER SUPPLY         

9. MAGNETIC CIRCUIT IN POWER ELECTRONICS 

 

Prepared by:  Shu Xiao 

Date:  February 2015 



ECE 404 Electric Drives 

(Elective) 

 

Course Catalog Description:  

Electric drives efficiently control the torque, speed and position of electric motors. This 

course has a multi-disciplinary nature and includes fields such as electric machine theory, 

power electronics, and control theory. Topics include: switch-mode power electronics, 

magnetic circuit, DC motor, AC motor, Brushless DC motor, induction motor, speed 

control of induction motor, vector control of induction motor, stepper-motor. 

 

3 credits, 42 contact hours. 

 

Prerequisites: 

ECE 201 and ECE 303 

 

Textbooks: 

Electric Drives, N. Mohan, MNPERE, 2003 (2007) edition   

Power Electronics: Principles & Applications, J. Michael Jacob, Delmar, 2002 (optional) 

 

Course Goals: 

 Outcomes of instruction 

Basic understanding of switch-mode power electronic converters in electric drives 

Be able to analyze magnetic circuits  

Understand the basic structure of electric machines and the fundamental principles of the 

electromagnetic interactions that govern their operation 

Be able to design linear feedback controllers for motor drives 

Understand cascade control structure. Design the position control loop, speed loop and 

torque control loop 

Understand induction motor operation  

Be able to design V/f speed control for induction motor 

Understand vector control of induction-motor 

Understand stepper-motor and reluctance drives  

 Student outcomes advanced by this course 

This course will develop students’: 

        Ability to apply knowledge of mathematics, science and engineering (SO 1) 

        Ability to design a system component, or process to meet desired needs  within 

realistic constraints such as economic, environmental, social, political, ethical, health and 

safety, manufacturability, and sustainability (SO 3) 

        Ability to function on multidisciplinary teams (SO 4) 

        Ability to identify, formulate and solve engineering problems (SO 5) 

 

Course Topics: 

 

1.   COURSE INTRODUCTION                              

2.   MAGNETIC CIRCUIT (REVIEW)                                                                                 



3.   DC-MOTOR DRIVES AND ELECTRONICALLY-COMMUTATED MOTOR 

DRIVES  

4.   DESIGN FEEDBACK CONTROLLERS FOR MOTOR DRIVES         

5.   AC MACHINES AND SPACE VECTORS 

6.   SINUSOIDAL PERMANENT MAGNET AC DRIVES 

7.   INDUCTION MOTORS                                                                                 

8.   INDUCTION MOTOR DRIVES: SPEED CONTROL 

9.   INDUCTION MOTOR DRIVES: VECTOR CONTROL 

10. RELUCTANCE DRIVES: STEPPER MOTOR 

 

Prepared by: Shu Xiao 

Date:  August 2014 

 

 



ECE 406 Introduction to Visualization 

(Elective) 

Course Catalog Description: 

The course provides a practical treatment of computer graphics and visualization with 

emphasis on the usage of application programming interface (API) libraries for modeling 

and simulation applications. It introduces computer graphics fundamentals, including 

mathematical foundations, rendering pipeline, geometrical transformations, 3D viewing 

and projections, lighting and shading, texture mapping, etc. Interactive visualization 

software architecture for modeling and simulation and visualization principles based on 

perception are both discussed in depth with case studies. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in CS 250 

 

Corequisties: 

None 

 

Textbooks: 

 Required: 

E. Angel, Interactive Computer Graphics: A Top-Down Approach using OpenGL (5th 

Edition), Addison Wesley Professional, Boston, MA, 2008, ISBN 0-321-53586-3. 

D. Shreiner, The Khronos OpenGL ARB Working Group, OpenGL Programming Guide: 

The Official Guide to Learning OpenGL, Versions 3.0 & 3.1 (7th Edition), Addison 

Wesley Professional, Boston, MA, 2009, ISBN 0-321-55262-8. 

 Optional: 

J. Gibson, Introduction to Game Design, Prototyping, and Development: From Concept 

to Playable Game with Unity and C#, Addison-Wesley Professional, 2014, ISBN 

0321933168. 

Ware, Information Visualization: Perception for Design (3rd Edition), Morgan Kaufman, 

2012, ISBN 0123814642.   

 

Course Goals: 

 Outcomes of instruction 

The student will understand the fundamentals of computer graphics, including the 

graphics pipeline, synthetic camera, homogeneous coordinate systems, affine 

transformations, perspective and orthographic projections, lighting and shading, 

and texture mapping. The student will be able to compute the matrix 

representations of affine transformations and projections and geometrical 

properties of 3D entities. 

The student will be able to write C/C++ programs using OpenGL library, the industry 

standard for 3D graphics and visualization for both 2D and 3D visualizations.  

The student will be able to utilize a set of commonly used OpenGL commands 

and concepts to generate various forms of interactive visualizations for a variety 



of applications, such as modeling and simulation, games, and scientific 

visualization. 

The student will be able to design and develop proper visualization software architecture 

for modeling and simulation applications.  The student will be able to develop 

C++ classes using object oriented programming (OOP) techniques, including 

inheritance, encapsulation, and polymorphism, to create software architecture and 

components that are needed by modeling and simulation applications.    

The student will be able to discuss and explain visualization principles based on 

perception, such as color models, opponent process, spatial sensitivity, motion 

sensitivity, color constancy, and Gestalt laws, in order to design and develop 

effective and efficient visualization for various applications, such as user 

interfaces, labeling, map coding, data visualization, and terrain visualization. 

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
 

Course Topics: 

I.   Graphics Pipeline          

II. Transformation and Projections        

III. Shading, Lighting, and Texture Mapping      

IV. Modeling and Hierarchy        

V.  Visual Models         

VI. OpenGL Programming       

VII. Visualization for Modeling and Simulation     

 

Prepared by: Yuzhong Shen 

Date:   February 13, 2015 



ECE 407 Introduction to Game Development 

(Elective) 

Course Catalog Description: 

Introduction to Game Development is an exciting introductory course focused on game 

development theory and practices using Unity game engine with emphasis on educational 

game development. Topics covered in this course include game architecture, 3D 

computer graphics theory, user interaction, audio, game physics, animation, physics, 

audio, procedural modeling, and artificial intelligence. Students will develop games 

related to science, technology, engineering, and mathematics (STEM) education. The 

developed games can run on a variety of platforms, including personal computers, 

smartphones, and game consoles. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

CS 361 or equivalent 

 

Corequisites: 

None 

 

Textbook: 

 Required: 

J. Gibson, Introduction to Game Design, Prototyping, and Development: From Concept 

to Playable Game with Unity and C#, Addison-Wesley Professional, 2014, ISBN 

0321933168. 

A. Troelsen, Pro C# 5.0 and the .NET 4.5 Framework, Apress, 2012, ISBN 1430242337. 

 Optional: 

M. Geig, Unity Game Development in 24 Hours, Sams Publishing, 2013, ISBN 

0672336960. 

J. Albahari and B. Albahari, C# 5.0 in a Nutshell: The Definitive Reference, O’Reilly 

Media, 2012, ISBN 1449320104.   

 

Course Goals: 

 Outcomes of instruction: 

The student will be able to explain and utilize the fundamental theories of three-

dimensional (3D) computer graphics needed for interactive game development, including 

the graphics pipeline, synthetic camera, homogeneous coordinate systems, affine 

transformations, perspective and orthographic projections, lighting and shading, and 

texture mapping. The student will be able to utilize advanced software libraries to 

implement these concepts and techniques. 

 

The student will be able to design and develop efficient software architecture for games 

and develop C# classes using object oriented programming (OOP) techniques, including 

inheritance, encapsulation, and polymorphism.  The student will be able to develop 

serious games for education and training.  The student will be able to develop modular 



and flexible software architecture and components that can be easily ported to other more 

general applications, such as modeling and simulation, information visualization, and 

visual analytics.  

 

The student will be able to design and develop both 2D and 3D games.  The student will 

be able to explain and utilize various sprite drawing techniques for 2D game 

development.  The student will be able to explain and configure various stages for 3D 

game development, such as game scene creation and configuration, first person and third 

person cameras, lighting, and collision detection.  The student will be able to explain and 

apply some basic physics and artificial intelligence to both 2D and 3D games. 

 

The student will be able to use state of the art game development and digital content 

creation tools and libraries, such as Unity Game Engine, Autodesk Maya, and Google 

SketchUp.  The student will be able to identify specific requirements of different 

hardware platforms, such as personal computers, mobile devices, and game consoles, and 

develop games appropriate and efficient for these platforms. 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1, 2) 

  

Course Topics: 

 

I.   C# and .NET Framework         

II. 3D Computer Graphics             

III. User Interface          

IV. Game Physics         

V.  Animation and Content Generation     

VI. Scripting         

VII. Procedural Modeling        

VIII. Artificial Intelligence       

 

Prepared by: Yuzhong Shen 

Date:   February 13, 2015 



ECE 410 Model Engineering 

(Elective) 

Course Catalog Description: 

The goal of this course is to develop understanding of the various modeling paradigms 

appropriate for capturing system behavior and conducting digital computer simulation of 

many types of systems. The techniques and concepts discussed typically include UML, 

concept graphs, Bayesian nets, Markov models, Petri nets, system dynamics, Bond 

graphs, etc. Students will report on a particular technique and team to implement a 

chosen system model. 

3 credits, 42 contact hours. 

 
Prerequisites:  

MSIM 205 or equivalent 

 
Pre- or Corequisites:   

MSIM 320 or equivalent 

 
Textbook: 

Hans-Erik Eriksson, Magnus Penker, Brian Lyons, David Fado. UML 2 Toolkit. October 

2003. ISBN: 0-471-46361-2. 

Supplemental Text: Paul A. Fishwick, Simulation Model Design and Execution: Building 

Digital Worlds, Prentice Hall, 1995. ISBN-0-13-098609-7. 

 

Course Goals: 

 Outcomes of instruction 

The student will be able to develop an understanding of the role and limitations of 

various modeling methods. 

The student will learn and apply a formal and semi-formal modeling notation/language. 

The student will be able to apply modeling concepts and methodologies to develop a 

representation of a physical system or process. 

The student will learn to design, implement, and analyze an engineering model. 

The student will develop an intermediate-level proficiency in a learned modeling 

methodology by its use in a term project. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course but this course supports the attainment of 

the following student outcomes: SO 1, SO 3, SO 5, and SO 11. 

 

Course Topics: 

System Classification 

Model Perspectives  

System Classification 

Model Perspectives 

 

Prepared by: Oscar R. González 

Date:   February 2015 



ECE 441 Advanced Digital Design and Field Programmable Gate Arrays 

(Elective) 

 

Course Catalog description: 

Course will provide a description of FPGA technologies and the methods using CAD 

design tools for implementation of digital systems using FPGAs. It provides advanced 

methods of digital circuit design, specification, synthesis, implementation and 

prototyping. It introduces practical system design examples. (Offered spring)  

 

Prerequisites:  

ECE 341 

 

Textbook: 

Digital Systems Design Using VHDL, Second Edition, by Charles Roth and Lizy John 

(Recommended) 

Others: TBD 

 

Course Goals: 

 Outcomes of instruction: 

Students will be able to design, specify, synthesize, simulate, and implement advanced 

digital systems on FPGAs. 

Students will understand current applications and trends in FPGA technology. 

Students will learn advanced VHDL programing techniques. 

Students will develop, implement, and prototype a complex digital system. 

Students will develop functional hardware modules and integrate them into a complete 

system. 

Students will make use of external peripherals devices in their design projects. 

Students will learn advanced code debugging, and hardware troubleshooting methods. 

Students will have completed a major project that involves identifying, formulating, and 

solving a complex engineering problem. 

 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. 

 

Course Topics:   

         

I. COURSE INTRODUCTION      

A. Course Overview 

B. ECE Curriculum Overview 

C. Course Format and Procedures 

II. INTRODUCTION TO ADVANCED VHDL CAD   

A. VHDL Review 

B. VHDL Programming Models 

C. CAD Design Cycle 

D. Advanced VHDL Concepts 



III. FPGA DESIGN METHODOLOGIES     

A. Design Synthesis 

B. Functional Simulation 

C. Design Fitting 

D. Timing Analysis and Simulation 

E. Device Programming and Configuration 

IV. ADVANCED DIGITAL DESIGN      

A. Sub-Component Design and Prototyping 

B. Component Interfacing 

C. Complex System Component Integration 

D. Complete System Analysis 

V. CONCLUSION        

 

Prepared by: Lee Belfore 

Date:  January 2015 

 



ECE 451 Communication Systems 

(Elective) 

Course Catalog Description: 

Basic concepts of information transmission using electrical signals and systems. 

Modulation methods including amplitude, angle, pulse and digital forms. Design of 

modulation systems and the performance in the presence of noise. Communication 

simulation exercises using MATLAB. (offered Fall). 

 

3 credits, 42 contact hours 

 

Prerequisties: 

ECE 302 and ECE 304 

 

Corequisites: 

None 

 

Textbook: 

Proakis and M. Salehi, Fundamentals of Communication Systems, second edition, 

Pearson/Prentice Hall, 2014 

 

Course Goals: 

 Outcomes of instruction 

To gain knowledge about modern communication systems (terminology, classifications, 

and methods) 

To learn fundamental principles of information transmission and understand application 

of Fourier analysis to communication systems 

Learn how to use random processes to model noise in communication systems. 

Understand the basics of amplitude and angle modulation systems 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
 

Topics: 

Introduction to communication systems. [Ch.1] 

 

Review of linear systems and signals, Fourier analysis, Hilbert transform, and canonical 

representation for bandpass signals and systems. [Ch. 2] 

 

Introduction to modulation. Amplitude modulation (AM), implementations of 

modulators/demodulators, frequency translation, signal multiplexing. [Ch.3] 

 

Angle modulation. Phase and frequency modulation schemes (PM and FM), spectral 

characteristics, implementations of modulators/demodulators. [Ch. 4]  

 



Review of probabilities and random variables. Basic concepts on random processes 

(stationarity, correlation function, power spectral density). Gaussian processes and noise. 

Filtered noise, noise power, narrowband noise. [Ch. 5] 

 

Effects of noise effects on analog communications systems. Signal-to-noise ratio (SNR).  

 

Characterization of noise sources and transmission losses. [Ch. 6] 

 

Analog-to-digital conversion: sampling, quantization, encoding. [Ch. 7] 

Introduction to digital modulation: pulse modulation/detection, matched filters. [Ch. 8] 

 

Prepared by: Dimitrie C. Popescu 

Date:   January 2015 



ECE 452 Introduction to Wireless Communication Networks 

(Elective) 

 

Course Catalog Description: 

Introduction to current wireless network technologies and standards. The radio spectrum 

and radio wave propagation models (pathloss, fading, and multipath). Modulation, 

diversity, and multiple access techniques. Wireless network planning and operation. 

Common wireless standards and emerging technologies (satellite systems, 

vehicular/sensor networks). (offered Fall). 

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 304 and ECE 302 

 

Textbook: 

B. A. Black, P. S. DiPiazza, B. A Ferguson, D. R. Voltmer, and F. C. Berry, Introduction 

to Wireless Systems, Prentice Hall, 2008. ISBN 978-0-13-244789-8  

 

Course Goals: 

 Outcomes of instruction: 

To learn fundamental principles of wireless communication networks 

To gain factual knowledge about wireless communication networks (terminology, 

classifications, and methods specific to wireless communications) 

To understand the impact of wireless network technologies on individuals and society 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 

 

Course Topics: 

 

Introduction to wireless networks. (Ch. 1 in Black et al.) 

Basic concepts and historical perspective. (Ch. 1 in Black et al.) 

The radio frequency spectrum and the radio link. (Ch. 2 in Black et al.) 

Wireless channel models and link budgets. (Ch. 3 in Black et al.) 

Digital signaling and modulation schemes for wireless systems. (Ch. 5 in Black et al.) 

Spread spectrum systems. (Ch. 5 in Black et al.) 

Medium access control methods: FDMA, TDMA, and CDMA. (Ch. 6 in Black et al.) 

Cellular networks. (Ch. 4 in Black et al.) 

Satellite systems, ad-hoc/vehicular networks (VANETs). Emerging wireless applications. 

 

Prepared by: Dimitrie C. Popescu 

Date:   August 2014 



ECE 454 Introduction to Bioelectrics 

(Elective) 

Course Catalog Description: 

Introduction and analysis of electrical properties of cells and tissues, the use of electricity 

and magnetism in the diagnosis and treatment of disease. 

 

3 credits, 42 contact hours.   

 

Prerequisites:  

MATH 200 or higher, PHYS 111N or higher 

 

Textbook: 

 J. Malmivuo and R. Plonsey, Bioelectromagnetism: Principles and Applications 

of Bioelectric and Biomagnetic Fields, Oxford University Press, New York, NY 1995; 

 

Course Goals: 

 Outcomes of instruction 

Students will be able to understand basic cell structures and cell functions from an 

engineering perspective; 

Students will be able to model key cell components (e.g. cell membrane) and a whole cell 

in equivalent circuit; 

Students will be able to analyze electrically excitable cells and their functional changes 

under external stimuli;   

Students will be able to analyze the risk of electrical hazards to human for a frequency 

range from DC to radio frequencies; 

Students will be able to interpret electrocardiography and relate it to different diseases; 

Students will be able to analyze how to use cardiac pacer devices and to improve their 

performance through better designs; 

Students will be able to analyze how pulsed electric field may affect cell functions and 

how such effects may be utilized for different applications in biology and 

medicine;  

Students will be able to analyze how near room-temperature plasmas may affect cell 

functions and how such effects may be utilized for different applications in 

biology and medicine 

 Student outcomes advanced by this course 

This course supports the attainment of the following student outcomes: SO 1, SO 3, SO 

5, SO 7, and SO 11. 

 

Course Topics: 

Basic structure of biological cells (e.g. cell membrane, nucleus) 

Basic function of biological cells 

Electrical properties of biological cells 

Electrically large and small cells, equivalent electric circuit of cell 

Electrically excitable cells 

Human heart 



Electrocardiography and cardiac pacing 

Electricity safety 

Electroporation 

Electrotherapy using pulsed electric field and gas plasmas 

 

Prepared by: M G Kong 

Date:   February 2015  



ECE 455 Network Engineering and Design 

(Elective) 

Course Catalog Description: 

This course is an extension of ECE 355 into a semester long project. Emphasis is on 

gaining an understanding of networking design principles that entails all aspects of the 

network development life cycle. Topics include campus LAN models and design, 

VLANs, internetworking principles and design, WAN design, design of hybrid IP 

networks, differentiated vs. integrated services, traffic flow measurement and 

management. (offered spring) 

 

3 credits, 42 contact hours 

 

Prerequisites:  

ECE 355 or permission of the instructor 

 

Textbook: 

J. F. Kurose and K. W. Ross, “Computer Networking: A Top-Down Approach”, Addison 

Wesley, 6th Edition, ISBN: 978-0132856201   

 

Course Goals: 

 Outcomes of instruction: 

Understand a broad range of telecommunication and computer network terminologies and 

technologies. 

Be equipped with the basic knowledge of data communication fundamentals critical for 

designing, selecting, or integrating these network technologies. 

Be able to calculate transmission, propagation, and queuing delays. 

Understand the meaning and power of a layered architectural model.  

Understand the fundamental challenges at each protocol level. 

Be able to apply and implement different types of addressing and routing techniques to be 

able to build basic probability models of network phenomena.  

Understand major network performance issues and be able to analyze the performance of 

basic LAN. 

 

Software Tools: 

Wireshark, Mininet 

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
An ability to use the techniques, skills, and modern engineering tools necessary for 

computer engineering practice (SO 11) 

 

Course Topics: 

INTRODUCTION/REVIEW          



Congestion Control            

Software Defined Networks (SDN)     

Mobile IP        

LAN Architecture       

Wireless        

Traffic Modeling       

Quality of Service       

Network Security       

Network Management      

Internet of Things (IoT)      

 

Prepared by: Y. Al-Nashif 

Date:   January 2014 



ECE 458 Instrumentation 

(Elective) 

 

Course Catalog Description: 

Computer interfacing using a graphical programming language with applications 

involving digital-to-analog conversion (DAC), analog-to-digital conversion (ADC), 

digital input output (DIO), serial ports, and the general-purpose instrument bus (GPIB). 

Analysis of sampled data involving the use of the probability density function, mean and 

standard deviations, correlations, and the power spectrum. (Offered spring, summer) 

 

3 credits, 42 contact hours 

 

Prerequisites: 

PHYS 102N, 112N, or 232N, and ECE 302 

 

Textbooks: 

1. John Essick, Hands On Introduction to LabVIEW for Scientist and Engineers,  

Oxford University Press, USA, 2008.  ISBN 978-0-19-5373950-5.  

2. Robert H. Bishop, Learning with LabVIEW Student Edition 8, Pearson Prentice Hall, 

Upper Saddle River NJ, 2004.  ISBN 0131999184.   

 

Course Goals: 

 Outcomes of instruction: 

Learn the fundamentals of LabVIEW graphical programming language including control 

loop structures, graphing modes, mathematical functions, and text-based 

Mathscript commands. 

Learn and implement basic DATA ACQUSITION including concepts of digitized data 

such as resolution, sampling frequency, and aliasing. 

Learn the LabVIEW high-level Express VI’s to execute analog-to-digital, digital-to-

analog, and digital input/output tasks on National Instruments DAQ device. 

Understand and be able to implement data file input/output, local memory and 

conditional branching in LabVIEW 

Learn and be able to control stand-alone instruments using LabVIEW’s VISA 

communication driver. 

Learn and be able to control stand-alone instruments using General Purpose interface 

(GPIB) bus. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. 

 

Course Topics: 

   

Virtual instruments, Mathscript        

Edit and Debug, Sub VI;s        

LabVIEW Structures        

Arrays and Clusters         



Graphs and Charts, Strings and File I/O       

Instrument Control GPIB         

Instrument Control GPIB –Frequency Response of a Circuit   

Instrument Control with Instrument Drivers     

Analog to Digital Conversions       

Power Spectrum - Fast Fourier Transforms     

        

Prepared by: V. K. Lakdawala 

Date:   August 2014 

 

 



ECE 461 Automatic Control Systems 

(Elective) 

Course Catalog Description: 

Analysis and design of control systems via frequency and time domain techniques. Root 

locus, Bode and Nyquist techniques. Stability, sensitivity, and performance 

specifications. Cascade and feedback compensation. Computer-aided analysis and design. 

Pole placement through state variable feedback. 

 

3 credits, 42 contact hours.   

 

Prerequisites:  

ECE 302 

 

Textbook: 

Norman S. Nise, Control Systems Engineering, John Wiley & Sons, Inc., 6
th

. Ed, 2011.    

 

Course Goals: 

 Outcomes of instruction 

Students will be able to develop models in the time and frequency domains of the 

components of a control system  

Students will be able to simplify interconnected systems and convert a model in one 

representation to another one. 

Students will be able to analyze the transient and steady-state response characteristics of 

open and closed loop systems.  

Students will be able to analyze the asymptotic and input/output stability characteristics 

of open and closed loop systems. 

Students will be able to interpret and utilize a root locus plot to analyze and design 

closed-loop systems to meet desired specifications. 

Students will be able to interpret and utilize a Bode plot to analyze and design closed-

loop systems to meet desired specifications. 

Students will be able to utilize state-space techniques to analyze and design closed-loop 

systems to meet desired specifications. 

Students will develop proficiency in the use of Matlab, Sisotool, and Simulink to 

simulate, analyze, and design control systems. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. This course supports the attainment of 

the following student outcomes: SO 1, SO 3, SO 5, SO 7, and SO 11. 

 

Course Topics: 

Modeling in the Frequency Domain 

Modeling in the Time Domain 

Operations with Interconnected Systems 

Time Domain Analysis 

Stability 

Steady State Errors 



Root Locus Analysis 

Root Locus Design 

Frequency Response Analysis and Design 

State Space Design 

 

Prepared by: O. R. González 

Date:   February 2015  



ECE 462 Introduction to Medical Image Analysis 

(Elective) 

 

Course Catalog description: 

This course is designed for graduate and senior undergraduate students to learn basic 

concepts of medical imaging modalities, data acquisition, image reconstruction, 

enhancement, processing, analysis and computer-aided diagnosis (CAD) systems. 

Students will also learn the basic principles of receiver operation curves (ROC) and free-

response ROC (FROC) curves for assessing different CAD systems. (offered Spring) 

 

3 credits, 42 contact hours 

 

Prerequisites: 

A grade of C or better in MATH 212 

 

Textbook: 

Atam Dhawan,  Medical Image Analysis, Wiley-IEEE Press, 2003 

 

Course Goals: 

 Objectives of instruction: 

Know basic concepts of imaging coordinate systems, Fourier/Randon transforms and 

sampling theory.  

Understand the interaction of electromagnetic radiation with matter. 

Be able to recognize differences between various imaging modalities, including X-ray, 

magnetic resonance imaging and ultrasound imaging. 

Get familiar with different imaging reconstruction techniques.  

Understand and be able to apply different image enhancement algorithms to medical 

images, students are expected to be able to choose appropriate algorithms based 

on different requirements.  

Know the basic concepts and be able to apply 2D and 3D rigid registration algorithms to 

medical images and volumes. 

Be able to apply edge based and region based segmentation algorithms to extract 2D or 

3D objects of interest from 2D or 3D images.  

Know and understand basic concepts in medical image analysis, computer-aided systems. 

Be able to extract useful features and to analyze images using basic statistical 

tools.  

Know basic concepts of 2D and 3D display and volume rendering.  

Be able to apply ROC and FROC tools with statistical methods for assessing different 

computer-aided systems.  

Be aware of current and future trends of medical imaging analysis.  

 

 Student outcomes advanced by this course 

The broad education necessary to understand the impact of computer engineering 

solutions in a global and societal context. 

A recognition of the need for, and an ability to engage in life-long learning. 

http://www.amazon.com/exec/obidos/search-handle-url?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Atam%20Dhawan


A knowledge of contemporary issues. 

 

Course Topics: 

 

INTRODUCTION (Dr. McKenzie, Dr. Li)         

IMAGE FORMATION (Dr. McKenzie)    

INTERACTION OF ELECTROMAGNETIC RADIATION     

 WITH MATTER (Dr. McKenzie) 

IMAGING MODALITIES (Dr. McKenzie)    

IMAGE RECONSTRUCTION (Dr. McKenzie)    

IMAGE ENHANCEMENT (Dr. L)     

IMAGE REGISTRATION (Dr. Li)     

IMAGE SEGMENTATION (Dr. Li)     

 IMAGE ANALYSIS (Dr. Li)      

IMAGE VISUALIZATION (Guest lecture)    

ASSESSING CAD SYSTEMS (Dr. Li)    

CURRENT AND FUTURE TRENDS IN MEDICAL   

IMAGING ANALYSIS (Dr. Li) 

 

Prepared by: Jiang Li/Rick McKenzie 

Date:  April 2014 

 



ECE 464 Biomedical Applications of Low Temperature Plasmas 

(Elective) 

 

Course Catalog Description: 

This course is cross listed between ECE and Biology. It is designed to be taken by senior 

undergraduate students and first year graduate students. The course contents are 

multidisciplinary, combining materials from engineering and the biological sciences. The 

course covers an introduction to the fundamentals of non-equilibrium plasmas, low 

temperature plasma sources, and cell biology. This is followed by a detailed discussion of 

the interaction of low temperature plasma with biological cells, both prokaryotes and 

eukaryotes. Potential applications in medicine such as wound healing, blood coagulation, 

sterilization, and the killing of various types of cancer cells will be covered. 

 

3 credit3, 42 contact hours 

 

Prerequisites: 

Senior standing 

 

Textbook: 

Plasma Medicine: Applications of Low-Temperature Gas Plasmas in Medicine and 

Biology  

by M. Laroussi (Editor), M. Kong (Editor), G. Morfill (Editor), W. Stolz (Editor). May 

2012. Copyright. Cambridge University Press. ISBN: 1107006430; ISBN-

13:9781107006430  

 

Course Goals: 

 Outcomes of instruction 

 SO 1 

 

 Student outcomes advanced by this course 

 No student outcomes are assigned to this course. 

 

Course Topics: 

 

Fundamentals of non-equilibrium plasmas  

Non-equilibrium plasma sources 

Basic cell biology  

Common healthcare challenges 

Plasma Decontamination of surfaces  

Plasma-cell interaction: prokaryotes   

Plasma-cell interaction: eukaryotes   

Plasma Based Applications 

 

Prepared by: Mounir Laroussi 

Date:  February 2015 



ECE 471 Introduction to Solar Cells 

(Elective) 

Course Catalog Description: 

This course is designed to provide the fundamental physics and characteristics of 

photovoltaic materials and devices. A focus is placed on i) optical interaction, absorption, 

and design for photovoltaic materials and systems, ii) subsequent energy conversion 

processes in inorganic/organic semiconductor such as generation, recombination, and 

charge transport, and iii) photovoltaic testing and measurement techniques to characterize 

solar cells including contact and series resistance, open circuit voltage, short circuit 

current density, fill factor, and energy conversion efficiency of photovoltaic devices.  

(Offered fall, spring) 

 

3 credits, 42 contact hours 

 

Prerequisites:  

ECE 332 

 

Textbook:  

Stephen Fonash, Solar Cell Device Physics, Elsevier 2010  

 

Course Goals: 

 Course Learning Outcomes: 

Understand the incident light, energy of photon, photon flux, spectral irradiance and 

radiant power density from the sun 

 

Understand basic concepts of light absorption, transmission, and reflection with 

photovoltaic materials and systems.  

 

Be able to describe light interactions with materials as a form of electromagnetic (EM) 

propagation with virtually stacked planes consisting of dielectric, (in)organic 

semiconductor and metallic electrodes.  

 

Be able to construct multilayered photovoltaic systems by taking into account the 

cumulative effects of reflection and transmission at all interfaces and absorption in each 

layer of the system.  

 

Be able to calculate the distribution of the EM field, local energy dissipated in the 

material by use of the Poynting formula, and the rate of exciton generation. 

 

Understand the roles of carrier collection and of light trapping in solar cell design 

 

Understand fundamentals of semiconducting materials, band gap theory, excitons and 

photoemission of electrons, band engineering, and electron and holes transports 

 



Understand homojunction devices including p-n junction, depletion region, electrostatic 

field across the depletion layer, electron and holes transports, charge carrier generation, 

recombination and other losses, and I-V characteristics  

 

Be able to analyze photovoltaic parameters such as short circuit current, open circuit 

voltage, fill factor, and energy conversion efficiency  

 

Understand and analyze effect of realistic material parameters, including parasitic 

resistances, surface recombination, depletion region recombination, and non-uniform 

material parameters  

Understand fundamentals of heterojunction organic solar cells including polymer 

structures and chemistries, absorption of photons, exciton generation, and charge 

transport through randomly distributed organic polymers  

 

Be able to describe the similarities and differences between organic and inorganic solar 

cells.  

Understand the physics, fabrication, and performance of organic solar cells  

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical and computer engineering problems 

(SO 5) 
An ability to apply the knowledge of advanced mathematics of differential equations, 

linear algebra, complex variables, vector calculus, and discrete mathematics to electrical 

and computer engineering problems (SO 12) 

 

Course Topics: 

 

I.    INTRODUCTION      

II     Light-material interaction in energy conversion       

III.   Materials properties of organic and inorganic semiconductor 

IV.   Homojunction inorganic solar cell   

V.   Bulk heterojunction organic solar cells  

VI.  Characterization of solar cells 

VII.  Conclusion 

 

Prepared by: Gon Namkoong 

Date:  February 2015 



ECE 472 Plasma Processing at the Nanoscale 

(Elective) 

 

Course Catalog Description: 

The science and design of partially ionized plasma and plasma processing devices used in 

applications such as etching and deposition at the nanoscale. Gas phase collisions, 

transport parameters, DC and RF glow discharges, the plasma sheath, sputtering, etching, 

and plasma deposition. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 323 

 

Textbook: 

M. A. Lieberman and A. J. Lichtenberg, Principle of Plasma Discharges and Materials 

Processing, John Wiley & Sons.  

 

Course Goals: 

 Outcomes of instruction: 

Students will be able to develop a basic understanding of low temperature plasma used in 

application such as plasma deposition, nanoscale etching, doping, and inducing 

surface reactions. 

Students will be able to fundamental processes occurring in low temperature non-

equilibrium plasmas (gas discharges).   

Students will be able to develop analytical methods of partially ionized plasma using 

relatively simple models (energy distribution, diffusion-drift and, reaction rate 

equations).   

Students will be able to analyze the physical reasoning and limitations of the developed 

models. 

Students will be able to model charged-particle dynamics in electric and magnetic fields 

and pertains to electrons and ions in plasma. 

Students will be able to have a basic understanding of design of plasma equipment with 

sheath properties to deliver ions of known energy and flux to the processed wafer. 

Students will be able to understand the fundamentals of plasma-surface interaction. 

Students will be able to choose among instrumentations used for processing at the 

nanoscale. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. This course supports the attainment of 

the following student outcomes: SO 1, SO 2, SO 5, SO 10, and SO 11. 

 

Course Topics: 

Introduction to plasma discharges: types and application of plasmas, plasmas in material 

processing. 

  



Kinetic theory of gases: ideal gas law, Brownian motion, Boltzmann’s law, Maxwell-

Boltzmann distribution, calculation of averages. 

  

Basic concepts of plasmas: field equations, Boltzmann’s equation, continuity equation, 

momentum conservation, Boltzmann’s relation, Debye shielding. 

 

Collisions:  cross section, mean free path, and collision frequency, elastic and inelastic 

collisions, ionization, recombination, attachment. 

 

Plasma dynamics: single-particle equations of motions, motion in constant E- and B-

fields, E x B drift, energy conservation, plasma oscillations, Langevin equation, simple 

theory of gaseous conductivity and dielectric constant, discharge energy balance, electron 

temperature, and energy relaxation, plasma oscillations, electrostatic waves. 

 

Diffusion and Drift: basic relations of diffusion and mobility, Einstein relation, examples 

of free diffusion, diffusion in a slab, ambipolar diffusion, time-dependent diffusion 

equation, diffusion in a magnetic field. 

 

The plasma sheath: Sheath formation, wall potential, Bohm sheath criterion, high voltage 

sheath, Child law sheath. 

 

Chemical Kinetics and Surface Processes: gas-phase kinetics, surface reactions, 

adsorption and desorption, computation of rates. 

 

Plasma-surface interaction: chemical etching, ion-enhanced etching, sputtering, 

deposition, reaction modeling. 

  

Reactive ion etching discharges: etch requirements, etch process, etching kinetics, 

examples of etching systems. 

 

Plasma synthesis of nanoparticles: glow discharges, laser-induced plasma. 

 

Prepared by: H. E. Elsayed-Ali 

Date:   March 2015  



ECE 473 Solid State Electronics 

(Elective) 

 

Course Catalog Description: 

The theory and design of bipolar transistors, photonic devices, and unipoar devices.  

Introduction to integrated circuits and microelectronics 

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 313, ECE 323 and ECE 332 

 

Textbook: 

Physics of Semiconductor Devices by Jean-Pierre Colinge and Cynthia A. Colinge, 

Kluwer Academic Publishers, ISBN 1-40207-018-7, 2002 

 

Course Goals: 

 Outcomes of instruction: 

Learn the concepts of energy band theory in solids: identify electrons and holes as charge 

carriers in a crystal and their effective mass, learn the concept of valence and 

conduction band and Fermi level, density of states in energy bands, energy bands 

in a crystal, the Kroenig-Penney model, be able to understand and distinguish 

Intrinsic Semiconductors from Extrinsic Semiconductors and Degenerate 

Semiconductors 

Understand excess carriers in semiconductors and the theory of electrical conduction: 

response of carriers to an E- field, calculate drift and diffusion of electrons in an 

electric field, derive the drift-diffusion equations, the Einstein relationships and 

the transport equations, be able to understand conductivity and mobility and the 

Hall effect. 

Be able to recognize Generation-Recombination Phenomena, study direct and indirect 

transitions, excess carrier lifetime, Shockley-Read-Hall Recombination. 

Understand the contact potential of the unbiased p-n junction and minority carrier 

injection. Introduce the concept of depletion region of the reverse biased and 

forward biased p-n junction. Be able to derive the ideal diode model.  Understand 

the concept  of  p-n junction capacitance, transition capacitance and diffusion 

capacitance, junction breakdown, 

Be able to analyze Schottky diode metal-semiconductor contacts and their energy band 

diagram. 

Be able to distinguish between rectifiying metal contacts and Ohmic contacts. 

Know and Understand the operation of the Junction Field Effect Transistor (JFET) and 

the Metal-Semiconductor Field Effect Transistor (MESFET). Learn to derive the 

important current-voltage equations. 

Learn the operation of the ideal MOS Capacitor and the MOS capacitance-voltage 

analysis. Develop the key concepts of Surface Accumulation, Depletion, 

Threshold and Inversion. 



Be able to analyze the output and transfer characteristics of the MOSFET. Understand the 

threshold voltage and subthreshold current – subthreshold slope, I-V 

characteristics of MOSFETs. 

Be able to understand the basic principles of Bipolar Junction Transistors (BJTs). Learn 

the Ebers-Moll Model to describe all regimes of operation of the bipolar 

transistor. 

 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to function on multi-disciplinary teams (SO 4) 

An ability to identify, formulate, and solve electrical engineering problems (SO 5) 

An ability to use the techniques, skills, and modern engineering tools necessary for 

electrical engineering practice (SO 11) 

An ability to apply the knowledge of advanced mathematics of differential equations, 

linear algebra, complex variables, vector calculus, and discrete mathematics to electrical 

engineering problems (SO 12) 

 

Course Topics: 

 

I.    ENERGY BAND THEORY           

II.   THEORY OF ELECTRICAL CONDUCTION         

III.   GENERATION-RECOMBINATION PHENOMENA        

IV.   THE PN JUNCTION DIODE               

V.  METAL-SEMICONDUCTOR CONTACTS          

VI.   JFET AND MESFET              

VII.   THE MOS TRANSISTOR              

VIII.   THE BIPOLAR TRANSISTOR (BJT)           

 

Prepared by: H. Baumgart 

Date:  February 2015 

 



ECE 474 Optical Fiber Communication 

(Elective) 

 

Catalog Course Description: 

This course introduces seniors in Electrical and Computer Engineering to the physics and 

design of optical fiber communications systems. After a brief coverage of basic optical 

laws, optical fiber fundamentals are introduced. Optical components, their functions and 

behavior, and their interactions with other devices in an optical fiber link are discussed. 

Finally, the design of basic optical networks is covered. 

 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 323 and MATH 312 

 

Textbook: 

 Instructor uses his own notes and recommends further reading. 

Suggested Readings: Gerd Keiser, Optical Fiber Communications, McGraw-Hill, 3
rd

 and 

4
th

 Editions, 2000, 2010. 

B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, Wiley-Interscience, 1991  

J. Wilson and J. F. B. Hawkes, Optoelectronics, an Introduction, Prentice Hall, 3
rd

. 

Edition, 1998. 

 

Course Goals: 

 Outcomes of instruction 

Successful completion of the course will allow students to: 

Understand the propagation of optical EM waves in fibers 

Learn the basic structure of fibers and how they are fabricated 

Understand and calculate propagation modes 

Understand signal degradation in optical fibers such as dispersion and signal distortion, 

signal attenuation (absorption, scattering…), and pulse broadening. 

Learn about various light sources used in conjunction with optical fibers (LEDs and 

Laser Diodes). 

Learn about photodetectors and how to calculate their performance. 

Learn about the various optical amplifiers. 

Learn how signal multiplexing used in optical communication systems. 

Learn optical networks and their topologies 

 Student outcomes advanced by this course 

This course will develop students’ 

Ability to apply knowledge of mathematics, science and engineering 

Ability to design a system component, or process to meet desired needs 

Ability to identify, formulate and solve engineering problems 

Knowledge concerning applications of electromagnetic theory and mathematics to 

electrical engineering design. 

 



 

Course Topics: 

 

Overview of Optical Communications  

Optical Fibers: Basic Electromagnetic (EM) Theory; Basic Optical Laws; Propagation of  

EM Waves in Fibers; Fiber Structures; Optical Fiber Modes; Fiber Materials and 

Fabrication 

Signal Degradation in Optical Fibers: Attenuation; Dispersion and Distortion; Pulse 

Broadening 

Optical Sources: Light Emitting Diodes; Laser Diodes; Reliability 

Photodetectors: Photodiodes; Avalanche Photodiodes; Detector Response Time; Noise 

Multiplexing and Coupling: Principles; Passive Components; Tunable Sources and Filters 

Optical Amplifiers: Types of Optical Amplifiers; Semiconductor Amplifiers;Erbium 

Doped Fiber Amplifiers 

Optical Networks: Network Topologies; Synchronous Optical Networks; Broadcast-and-

Select WDM Networks 

 

Prepared by: Mounir Laroussi 
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ECE 478 Lasers and Laser Applications in Engineering 

(Elective) 

 

Course Catalog Description: 

Applications of lasers in various areas of engineering will be addressed. Relevant aspects 

of laser engineering and design will be covered. Topics include interaction of light with 

matter; non-intrusive optical diagnostic techniques; and applications of lasers in 

engineering, technology, science and medicine. 

3 credits, 42 contact hours 

 

Prerequisites: 

ECE 323 and MATH 312 

 

Textbook:  

Laser Electronics, by Joseph Verdeyen, Third Edition 1995, Pearson 

 

Course Goals: 

 Outcomes of instruction  

Interaction of "light" (including ultraviolet and infrared) with matter in its various forms. 

Basic aspects of spontaneous emission, stimulated emission. Absorption as the inverse of 

stimulated emission. Energy levels in atoms, molecules and solids.  Lineshape profiles as 

probability density functions for coupling to light. 

Population Inversion, Gain and Laser as an oscillator. Gain Saturation and its effects on 

laser operation 

Laser Engineering:  aspects of Q-switching, mode locking and laser pulse compression to 

sub-picosecond widths. 

Specific Lasers: Gaseous lasers, solid state lasers, dye lasers. The Free Electron Laser. 

Applications - connection back to interaction of light with matter. 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to identify, formulate, and solve electrical engineering problems (SO 5) 

An ability to apply the knowledge of advanced mathematics of differential equations, 

linear algebra, complex variables, vector calculus, and discrete mathematics to electrical 

engineering problems (SO 12) 

 

Course Topics: 

INTRODUCTORY QUANTUM ELECTRONICS    

RESONANT OPTICAL CAVITIES    

INTERACTION OF LIGHT WITH MATTER    

LASER OSCILLATION AND GAIN     

LASER ENGINEERING ASPECTS        

SPECIFIC LASERS AND LASER PUMPING    

 

Prepared by: O. Gonzalez 

Date:  February 2015 



ECE 483 Embedded Systems 

(Elective) 

Course Description: 

This course covers fundamentals of embedded systems: basic architecture, programming, 

and design.  Topics include processors and hardware for embedded systems, embedded 

programming and real time operating systems. 

 

3 credits, 42 contact hours. 

 

Prerequisites: 

ECE 346 

 

Textbook: 

Raj Kamal, Embedded Systems: Architecture, Programming and Design, McGraw-Hill 

2007, ISBN 978-0-07-340456-1. 

 

Course Goals: 

 Outcomes of instruction 

To gain factual knowledge about embedded systems (terminology, classifications, 

applications and methods specific to embedded systems). 

To learn basic principles of embedded systems design: learn about embedded systems 

architecture, devices and buses, programming concepts and real time operating 

systems concept. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. This course supports the attainment of 

the following student outcomes: SO 1, SO 5, SO 7, and SO 11. 

 

Course Topics: 

Introduction to Embedded Systems (Ch. 1): definition and classifications; overview of 

processors and hardware units in an embedded system; software embedded into the 

system; exemplary embedded systems; embedded systems on a chip (SoC) and the use of 

VLSI circuits. 

Processor and Memory Organization (Ch. 2): Structural units in a processor; processor 

selection for an embedded system; memory devices; memory selection for an embedded 

system; direct memory access. 

Devices and Buses for Devices Network (Ch.3): I/O devices; examples of internal Serial 

–Communication Devices; UART and HDLC; parallel port devices; sophisticated 

interfacing features in Devices/Ports-Timer and Counting Devices. 

Programming Concepts and Embedded Programming in C, C++ (Ch.5): programming in 

assembly language vs. high level language; C program elements; macros and functions; 

use of pointers; use of function calls; concepts of embedded programming in C++; 

objected oriented programming; optimization of memory codes. 

Real Time Operating Systems (RTOS) (Ch. 8 and 9): definitions of process, tasks, 

threads; clear cut distinction between functions; operating system services; goals; 

structures; kernel; process management; memory management; device management; I/O 



subsystems; interrupt routines handling in RTOS; Inter-Process communication and 

synchronization; shared data problem; use of semaphores; message queues; mailboxes; 

pipes. 

 

Prepared by: Otilia Popescu 

Date:  January 2013 

 

 

 



ECE 495 Intelligent Machines 

(Elective) 

Course Catalog Description: 

The objectives of this class is two folds:  addressing the overall design and application of 

an intelligent machine in an integrated and systematic matter and preparing students to 

work in a team with engineers from different majors; (offered Fall). 

 

3 credits, 42 contact hours 

 

Prerequisites:  

A grade of C or better in MATH 211 Calculus I, PHY 112N General Physics II and CS 

150 Computer Programming 

 

Textbook: 

None 

 

Course Goals: 

 Outcomes of instruction: 

An ability to apply knowledge of mathematics, science and engineering. 

An ability to conduct data analysis and experiment design 

An ability to design a system, component, or process to meet desired needs. 

An ability to work in a multidisciplinary team 

An ability to identify, formulate, and solve engineering problems. 

An ability to communicate effectively through oral and written presentations. 

An ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practices. 

An ability to use appropriate equipment and instrumentation 

An ability to use already developed software in analysis and design of engineering 

systems. 

 Student outcomes advanced by this course 

No student outcomes are assigned to this course. 

Course Topics: 

 

I.    COURSE INTRODUCTION      

II.   INTRODUCTION TO ARDUINO AND XBEE    

III.   DC AND STEPPER MOTORS AND BATTERY 

IV.   PID CONTROL         

V.     COMPUTER VISION       

          

Prepared by: C.-H. Chen 

Date:   August 2014 

  



Computer Science Courses 

 

CS 150 Problem Solving and Programming I 

(Required) 

Course Catalog Description: 

Introduction to computer-based problem solving and programming in C++. Topics 

include problem solving methodologies, program design, algorithm development, and 

testing. C++ language concepts include variables, data types and expressions, 

assignment, control-flow statements, functions, arrays, pointers, structs, and classes. 

 

Lecture 3 hours; Laboratory 2.5 hours; 4 credits.  

 

Laboratory work required. 

 

Prerequisites:  

MATH 102M or MATH 103M or equivalent. 

 

Textbook: 

Malik, C++ Programming: from Prob Analysis, 7e 2014 Cengage Course Technology, 

1285852745 8-1285852744. 

 

Course Goals: 

 Outcomes of instruction 

The student will be able to:  

Apply various problem solving techniques to develop algorithms. 

Use a computer to input, compile, run and debug a C++ program. 

Write well documented programs using the basic elements of C++, including selection 

statements, loops, functions, arrays, pointers, and linked lists. 

 Student outcomes advanced by this course 

None 

 

Course Topics: 

Course overview; problem solving  

Data types, arithmetic expressions, Program style  

Input, output  

Selection control structures   

Loops  

Functions  

Enumeration types, namespaces & Strings   

Arrays & Strings, Array Processing   

Structs, Arrays of Structs & Vectors   

Pointers, Linked lists   

Classes  

Objects, Classes, & Modules   

 



Prepared by: Chris Boyle 

Date:   February 2015 



CS 250 Problem Solving and Programming II 

(Required) 

Course Catalog Description: 

Topics include: Design issues arising in software systems and C++ programming 

techniques aiding in their solution. Topics include the software life cycle, methods of 

functional decomposition, design documentation, abstract data types and classes, 

common data structures, dynamic data structures, algorithmic patterns, and testing and 

debugging techniques. Term project required. 

 

Lecture 3 hours; Laboratory 2.5 hours; 4 credits.  

 

Laboratory work required. 

 

Prerequisites:  

MATH 162M and a grade of C or better in CS 150. 

 

Corequisites:   

CS 252 

 

Textbook: 

Malik, C++ Programming: from Problem Analysis to Program Design, 7th Edition, 

Thomson Course Technology, ISBN- 9781285852744. 

 

Course Goals: 

 Outcomes of instruction 

This course covers intermediate-level C++ programming and the software development 

issues that arise in practical programming projects.  

Topics include C++ syntax and semantics, principles of design, and basic software 

engineering skills.  

A heavy emphasis is placed on the development of abstract data types as the basic 

modules or building blocks of a well-designed program. 

 Student outcomes advanced by this course 

This course supports the attainment of the following student outcomes:  SO 1 and 

 SO 2.  

 

Course Topics: 

Introduction  

Structured Data   

The Structure of a C++ Program   

Deskchecking and Debugging Output   

Software Development: The Waterfall Model   

Black-Box Testing   

Function Members (Struct and/or Class members)  

Constructors   

Pointers and References   



Step wise Refinement & Top down Design     

Patterns: Working with Arrays  

Information Hiding and ADTs     

Working with Ordered Data  

Searching and Sorting  

Encapsulation  

Common Modifications of Class Members  

Debugging  

Unit Testing   

Defensive Programming  

Operator Overloading  

Copying Data and the Rule of Big Three   

Linked List   

White Box Testing  

Recursion and Trees (general Tree and Binary Search Trees)   

A C++ Class Design Checklist   

 

Prepared by: Ayman Elmesalami 
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CS 252 Introduction to Unix for Programmers 

(Required) 

 

Course Catalog Description: 

An introduction to Unix with emphasis on the skills necessary to be a productive 

programmer in Unix, Linux, and related environments. Topics include command line 

shells, files and directories, editing, compiling and common command line utilities. 

 

Lecture 1 hour; 1 credit 

 

Laboratory work required.  Available for pass/fail grading only 

 

Prerequisites: 

A grade of C or better in CS 150 or CS 333 

 

Corequisites: 

None 

 

Textbook:  
Selected chapters (available on-line via ODU Library) from: 

l Peek et al., Learning the Unix Operating System, 5th ed, O'Reilly 

l Taylor, Teach Yourself Unix, 2006, SAMS 

l Tansley, Linux and Unix Shell Programming, 2000, Pearson 

l Venkateshmurthy, Introduction to Unix and Shell Programming, 2005, Pearson 

l Sobell, A Practical Guide to Linux® Commands, Editors, and Shell Programming, 3rd 

ed, Prentice-Hall 

   

Course Goals: 

 

 Outcomes of instruction 

1. The student will be able to remotely access the CS Dept.'s Linux servers, in both text 

and graphics 

modes (X). 

2. The student will be able to perform common file manipulations from the command-

line. 

3. The student will be able to transfer files among computers with different operating 

systems. 

4. The student will be able to use common Linux programming tools including editors, 

compilers and 

debuggers. 

5. The studnet will be able to write simple shell scripts to solve practical problems. 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

 

 

http://catalog.odu.edu/search/?P=CS%20150


 

Course Topics: 

1 Introduction & Logging In 

2 Text-Mode: The Basics 

2.1 Files and Directories  

2.2 Basic Commands 

2.3 Modifying and Combining Commands 

2.4 Protection  

3 Editing Files (Text-Mode) 

4 Graphics-Mode: The X Window System 

4.1 X Servers - Viewing Unix Windows on your PC 

4.2 Editing Files (Graphics-Mode) 

5 EMail 

6 File Transfer 

7 Program Development 

7.1 Program Development in Text-Mode 

7.1.1 Compiling 

7.1.2 Project Management (make) 

7.1.3 Debugging 

7.2 Program Development in Graphics-Mode 

8 Shells and Scripting 

8.1 Environment Variables 

8.2 Scripting 

 

Prepared by: Steven J. Zeil 
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CS 350 Introduction to Software Engineering 

(Elective) 

Course Catalog Description: 

Topics include: use of a defined software process (such as PSP), software costing 

methods, software metrics, quality assurance, inspection teams, testing methodologies, 

schedules and budgets, and configuration management. The course requires each student 

to participate as a member of a team in a significant team project. Each student will be 

required to demonstrate proficiency in several software development tools. 

 

Lecture 3 hours; 3 credits.  

 

Prerequisites:  

CS 252 and a grade of C or better in CS 330 or CS 361. 

 

Textbook: 

Zeller, Essential Open Source Toolset, Wiley, 2005, 0–470–84445–0 

Assorted chapters (texts available via ODU Library): 

Agarwal, Tayal, & Gupta, Software Engineering & Testing, Jones & Bartlett, 2010 

van Vliet, Software Engineering, Principles and Practice, John Wiley, 2008 

Adolph, Patterns for Effective Use Cases, Pearson, 2003 

McConnell, Code Complete, 2nd ed, Microsoft Press, 2004 

Baird, Sams Teach Yourself Extreme Programming in 24 Hours, Sams, 2003 

Beck, Extreme Programming Explained: Embrace Change, 2nd ed., Addison-Wesley, 

2004 

 

Course Goals: 

 Outcomes of instruction 

Students completing this course should be able to:  

Demonstrate an understanding of the overall strategy of software development: 

Discuss the phases and component activities of software development 

Assess the likely impact of popular software process development models on a project. 

Discuss common team organizations and roles in software development. 

Work with software requirements documents 

Read common forms of requirements documents 

Write at least one standard form of requirements document 

Apply requirements to guide the subsequent construction of software 

Apply best practices in collaborative software construction 

Discuss the issues and problems involved in collaborative development of software. 

Evaluate the suitability of alternative best practices for a software construction project. 

Support common best practices of via a modern IDE and associated tools 

Apply a variety of software measurement and estimation techniques. 

 Student outcomes advanced by this course 

This course supports the attainment of the following student outcomes: SO 1, SO 2, SO 

4, SO 7, and SO 11. 

 



 

Course Topics: 

Introduction  

The Software Development Process   

Process Models   

Project Staffing  

Requirements   

Eliciting Requirements   

Writing Requirements   

Software Construction   

Construction  

Organizing Incremental Construction   

Unit Testing   

Verification & Validation   

Self-checking Test Drivers   

Stubbing and Mocking   

Build Management   

Version Control   

Documentation Management   

Configuration Management   

Software Configuration Management   

Managing Code Variants   

System & Regression Testing, Issue Tracking  

Analysis Tools   

Agile Methods   

Agile principles   

Extreme Programming  

Scrum   

 

Prepared by: Steven Zeil 
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CS 361 Problem Solving and Programming II 

(Required) 

Course Catalog Description: 

Common abstract data types, including vectors, lists, stacks, queues, sets, maps, heaps, 

and graphs.  Standard C++ interfaces for these ADTs. Generic programming via iterators 

and templates. Choosing data structures and algorithms to implement ADTs, via analysis 

of their time and space complexity. 

 

Lecture 3 hours; Laboratory 2.5 hours; 4 credits.  

 

Prerequisites: 

Math 163, CS 252, and a grade of C or better in either CS 250 or CS 333 

 

Corequisites:   

None 

 

Textbook: 

Weiss, Data Structures & Algorithm Analysis in C++, 4e, 2013, Pearson PH, 

013284737X 978-0132847377 

 

Course Goals: 

 Outcomes of instruction 

1. The student will be able to use the most common data structures and algorithms, 

including the versions associated with the C++ standard library. 

2. The student will be able to read and write code employing the style and idioms of the 

C++ programming community. 

3. The student will be able to describe, predict, and measure the run-time and storage 

requirements of a proposed data structure/algorithm design using worst-case complexity 

(“big-O”). 

 Student outcomes advanced by this course 

An ability to apply knowledge of mathematics, science, and engineering (SO 1) 

An ability to design and conduct experiments, as well as to analyze and interpret data 

(SO 2) 

An ability to design a system, component, or process to meet desired needs within 

realistic constraints such as economic, environmental, social, political, ethical, health and 

safety, manufacturability, and sustainability (SO 3) 

 

Course Topics: 

1 Overview and Review 

1.1 ADTs and Classes 

1.2 Templates 

2 Algorithm Analysis 

2.1 Worst-Case Complexity 

2.2 Analyzing Code 

2.3 Average Complexity  



3 Sequences 

3.1 Vectors  

3.2 Linked Lists  

3.3 Iterators & Generic Programming  

3.4 Stacks and Queues  

4 Trees 

4.1 General Trees  

4.2 Search Trees  

4.3 Sets and Maps  

5 Hashing  

6 Heaps and Priority Queues  

7 Graphs 

7.1 Traversing Graphs  

7.2 Common Graph Algorithms  

8 Algorithm Design Techniques 

8.1 Recursion vs Iteration  

8.2 Dynamic Programming  

8.3 Backtracking  

8.4 Exponential and NP Problems  

9 Sorting 

9.1 Insertion Sort  

9.2 Fundamental Limits on Sort Speed  

9.3 Merge Sort  

9.4 Quicksort  

9.5 Heap Sort 

 

Prepared by: Steven J. Zeil 
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CS 381 Introduction to Discrete Structures 

(Required) 

Course Catalog Description: 

Topics include propositional and predicate logic, rules of inference, methods of proof, set 

operations, functions, complexity of algorithms, growth of functions, induction, counting, 

relations, equivalence relations and graphs. 

 

Lecture 3 hours; Laboratory 2.5 hours; 4 credits.  

 

Prerequisites:  

MATH 163 and a grade of C or better in CS 150 or CS 333. 

 

Textbook: 

Discrete Mathematics and Its Applications by Kenneth H. Rosen (7th edition), McGraw 

Hill, 2011. 

 

Course Goals: 

 Outcomes of instruction 

The students will be able to understand mathematical reasoning in order to read, 

comprehend, and construct mathematical arguments. 

The students will learn performing combinatorial analysis to solve counting problems and 

analyze algorithm. 

The students will be able to work with discrete structures, which are the abstract 

mathematical structures used to represent discrete objects and relationships 

between these objects. 

The students will learn to solve problems by the specification of an algorithm. 

The students will learn to construct their own models of discrete structures used in many 

applications. 

 Student outcomes advanced by this course 

 This course supports the attainment of the following student outcomes:  SO 1.  

 

Course Topics: 

Introduction   

The Foundations: Logic and Proofs   

Propositional Logic  

Predicate Logic  

Proofs   

Basic Structures   

Sets   

Set Operations, Functions  

Sequences and Summations  

Cardinality of Sets, Matrices   

Algorithms   

Algorithms   

The Growth of Functions   



Complexity of Algorithms   

Induction and Recursion   

Mathematical Induction  

Strong Induction and Well-Ordering   

Recursive Algorithms   

Counting   

The Basics of Counting, The Pigeonhole Principle  

Permutations and Combinations   

Binomial Coefficients and Identities   

Discrete Probability   

An Introduction to Discrete Probability   

Probability Theory   

Bayes’ Theorem   

Advanced Counting Techniques   

Applications of Recurrence Relations   

Solving Linear Recurrence Relations    

Graphs   

Graphs and Graph Models, Graph Terminology and Special Types of Graphs, 

Representing Graphs   

Graph Isomorphism, Connectivity, Euler Graphs     

Hamiltonian Graphs   

Trees   

Introduction to Trees   

Tree Traversal, Spanning Trees 
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CS 471 Operating Systems 

(Required) 

Course Catalog Description: 

Operating system structures. Multiprogramming and multiprocessing. Process management. 

Memory and other resource management. Storage management, I/O systems, distributed 

systems. Protection and security. The concepts will be illustrated through example systems such 

as Unix and Windows. 

 

Lecture 3 hours; 3 credits.  

 

Laboratory work required. 

 

Prerequisites:  

Grade of C or better in CS 270 and CS 361. 

 

Textbook: 

Silberschatz, Operating Syst Concepts 9e, 2013, Wiley, ISBN 9781-1181-2938-8  

 

Course Goals: 

 Outcomes of instruction 

This course covers intermediate-level C++ programming and the software development issues 

that arise in practical programming projects.  

Topics include C++ syntax and semantics, principles of design, and basic software engineering 

skills.  

A heavy emphasis is placed on the development of abstract data types as the basic modules or 

building blocks of a well-designed program. 

 Student outcomes advanced by this course 

This course supports the attainment of the following student outcomes:  SO 1, SO 2, SO 8, SO 

10, and SO 13.  

 

Course Topics: 

Overview    

Function of Operating Systems    

OS Tasks    

Variation in Standard Services    

Quick History    

Evolution of OS Concepts    

OS Structures    

OS and Hardware Development    

Interrupt Handling    

Memory Protection    

OS Services    

System Structure    

Miscellaneous Concepts    

Processes & Scheduling    

Process Management    

Schedulers    

Scheduling Terms    

SJF Scheduling    

Real Time Scheduling    

Threads and Light Weight Processes    

Communication Among Processes    

Process Synchronization    

Process Synchronization    

Critical Section Problem    

Process Synchronization Tools    

Tasking in Ada example code    

Language-based Tools for Critical Sections    

Deadlocks    



Memory Management    

Memory Management    

Memory Allocation Schemes    

Segmentation    

More Virtual Memory    

Page Replacement    

Real Systems    

I/O Systems    

I/O Systems    

GUI's    

Storage Management    

File System Implementations    

Disk Allocation Methods    

Directories LI>Disk Scheduling    

Swap Space Management    

Inodes    

Performance    

Distributed Systems    

Distributed System Structures    

Network topologies    

Naming    

Contention    

Network Operating Systems    

Distributed Operating Systems    

Remote Procedure Call    

Distributed File Systems    

Terminology    

Naming and Transparency    

Remote File Access    

Stateful/Stateless Service    

Network File System    

Vnodes    

Distributed Coordination    

Timing Events    

Mutual Exclusion    

Protection and Security    

Access Domains    

Access Matrix    

Encryption    

DES    

Threats    

Evaluation of Protection Mechanisms    

Case Studies    

UNIX Systems    

History    

Design Principles    

Programmer Interface    

Files    

Processes    

Signals    

Windows 2000, XP and Vista, Windows 7/8 

Systems    

Design Principles    

Programmer Interface    

Files    

Processes    

CPU Scheduling    

Memory Mgmt   
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