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These course summaries contain the following information which is intended to
provide a broader description than is contained in the NPS catalog:

1. Catalog Description
2. Typical Text(s)

3. Prerequisite(s)

4, Faculty Contact(s)

5. Course Goals

6. Course Content

7. Laboratory Content

A]tbouqh these descriptions are representative of course content, there may be
variations from quarter to quarter or from instructor to instructor.
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COURSES FOR ENGINEERING AND SCIENCE CURRICULA

Circuit Analysis I (3-2)

Circuit Analysis II (3-2)

Introduction to Electrical Engineering (4-2)
Introduction to Avionics Communications (4-2)
Review of Circuit Analysis (4-2)

Accelerated Review of Circuits and Systems (4-2)
Electronics Engineering 1 (4-2)

Electronics Engineering 11 (4-3)

Accelerated Review of Electronics Engineering (4-3)
Applied Electronics (2-4)

Electromagnetic Energy Conversion (3-2)
Description of Analog Signals (2-1)

Linear Systems (2-1)

Discrete Systems (2-0)

Control Systems (4-2)

Communications Theory (4-2)

Introduction to Fields & Waves (4-0)
Electromagnetic Engineering (3-2)

Accelerated Review of Electromagnetics (4-2)
Digital Machines (3-3)

Digital Logic Circuits (3-3)

Logic Design and Microprocessors (3-2)

Avionic systems (4-2)

Communications Systems (4-2)

Advanced Electronics Engineering with Signal Processing Applications (3-2)
Linear Optimal Estimation and Control (4-0)
Introduction to Digital Signal Processing (4-0)
Introduction to Electro-Optical Engineering (3-1)
Fundamentals of Automatic Control (3-2)

Fiber Optic Systems Fundamentals (3-1)
Principles of Radar Systems (4-2)
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Number Title (Hours)

ECE 3500 Analysis of Random Signals (4-0)

ECE 3510 Communications Engineering (3-0)

ECE 3600 FElectromagnetic Radiation, Scattering and Propagation (3-2)

ECE 3610 Microwave Engineering (3-2)

ECE 3800 Microprocessor-Based System Design (3-2)

ECE 3822 System Applications of Computers (3-2)

ECE 3850 Computer Communication Methods (3-0)

ECE 4121 Advanced Network Theory (4-0)

ECE 4410 Mathematical Models and Simulation for Control Systems (4-0)
ECE 4411 Digital Control Systems (4-0)

ECE 4412 Nonlinear Control Systems (3-2)

ECE 4415 Design of Linear Control Systems (4-0)

ECE 4416 Advanced Topics in Modern Control Theory (3-0)
ECE 4418 Ship Control Systems (4-0)

ECE 4422 Electro-Optic Systems Engineering (3-1)

ECE 4432/ Radar Systems (3-2)
4433

ECE 4451 Sonar Systems Engineering (4-1)

ECE 4452 Underwater Acoustic Systems Engineering (4-1)

ECE 4460 Principles of Systems Engineering (4-0)

ECE 4461 Systems Engineering (4-0)

ECE 4472 Navigation, Missile and Avionics Systems (4-0)
ECE 4473 Navigation, Missile and Avionics Systems (4-0)
ECE 4481 Electronic Warfare Techniques and Systems (3-3)
ECE 4482 Signals Intelligence (SIGINT) Systems Engineering (2-2)
ECE 4483 Principles of Electronic Warfare (3-2)

ECE 4485 Electronic Warfare (4-1)

ECE 4550 Digital Communications (4-0)

ECE 4560 Communications ECCM (3-2)

ECE 4565 High Frequency Techniques (4-0)

ECE 4572 Decision and Estimation Theory (4-0)

ECE 4581 Information Theory (4-0)

ECE 4591 Communications Satellite System Engineering (3-0)
ECE 4623 Advanced Flectromagnetic Theory (3-0)

ECE 4823 Advanced Digital Architectures (4-0)

ECE 4845 Principles of Digital Filters (4-0)

ECE 4875 VLSI Systems Design (3-2)
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COURSES FOR INTERDISCIPLINARY CURRICULA

Electrical Principles Refresher (5-2)
Communications Systems (4-0)

Control Systems (2-1)

Communications Systems (3-2)

Signal Transmission Systems (4-1)
Electromagnetic Theory (4-1)

Introduction to Electronic Systems (4-1)
Introduction to Signals and Systems (3-2)
Communications Systems Analysis (3-2)
Electromagnetic Radiation, Scattering and Propagation (4-2)
Antennas & Electronic Warfare (2-0)
Introduction to Signals and Noise (4-1)
Electro-Optic Systems and Countermeasures (3-1)
Microwave Devices and Radar (4-2)

Electronic Warfare Systems (3-2)

Electronic Warfare and C3 Systems (4-0)
Telecommunication Networks (4-0)

Signal Processing Systems (4-1)
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ECE 2101 CIRCUIT ANALYSIS I (3-2)

1. CATALOG DESCRIPTION

An introductory course for students with 1ittle or no electrical enqi-
neering background. This course is intended to be followed by ECE 2102, The
fundamental concepts of vol tage, current, power, signals, and sources are de-
veloped and applied to the analysis of resistive circuits, including simple
transistor ampl ifiers and the operational amplifier. The principle of superpo-
sition, the one-port equivalents due to Thevenin and Norton, and the source
transformation theorem are introduced.

2. TEXT
LINEAR CIRCUITS, Van Val kenburqg & Kinariwal a, Prentice-Hall, 1982

3. PREREQUISITES BY TOPIC

Math through calculus, including techniques of integration and differentia-
tion; applications of the derivative and inteqral ; el ementary functions and
their graphs; trigonometric and inverse trigonometric functions; logarithmic
and exponential functions; 1inear algebra. (May be concurrent.)

General physics which includes force, work, and enerqy.

4. FACULTY CONTACT

Gl en Myers

5. COURSE GOALS

To understand the operating characteristics of el ectronic building blocks;
resistors, independent and dependent sources, and operational amplifiers.

To develop the ability to apply Kirchhoff's 1aws to resistive networks.
To understand the circuit analysis methods of loops, nodes, superposition,

and Thevenin and Norton equival ence,

6. COURSE CONTENT

a. The physical nature of electricity 3 hrs
b. Voltage sources, conduction, and resistors 3 hrs
c. Series and parallel circuits 2 hrs
d. Circuit reduction; superposition 2 hrs
e. Dependent sources and nodal analysis 4 hrs

2101-1



f. Loop analysis of circuits

g. Two-port networks

h. The operational amplifier

i. R-C circuits

j« R-=L circuits

7. LABORATORY
Experiments 1:
£3
32

Ohm's 1aw

Circuit boards and Kirchoff's 1aws
Resistors and potentiometers
Series and parallel resistors
Thevenin's theorem

Node analysis and l1oop anal ysis
Superposition

Maximum power, vol tage and current
transfer

Basic op-amp circuits

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4 credits or 100%

2101-2

hours
hours
hours
hours
hours
hours
hours

hours

hours

3 hrs
2 hrs
6 hrs
5 hrs

3 hrs
33 hrs



ECE 2102 CIRCUIT ANALYSIS II (3-2)

1. CATALOG DESCRIPTION

A continuation of ECE 2101. Following the introduction of the enerqy-
storage elements, dynamic circuits are analyzed with the aid of the Lapl ace

transform. Network functions and other s-domain concepts are developed. Then

the special case of the sinusoidal steady-state is examined, using phasor
methods of analysis. The Laplace transform and its application to circuit

analysis are presented. Frequency response, filtering, and ac power are dis-

cussed.

2. TEXT
LINEAR CIRCUITS, Van Valkenburg & Kinariwala, Prentice-Hall, 1982

3. PREREQUISITES BY TOPIC

DC resistor circuit analysis, math through calcul us and differential
equations.

4, FACULTY CONTACT

Gl en Myers

5. COURSE GOALS

To develop the method of analysis of the transient response of R- L, R-C
R-L-C circuits. To gain proficiency in sinusoidal steady state ana]ys1s of
R-L-C circuits.

6. COURSE CONTENT

a. Transient response of resistor - capacitor circuits [
b. Transient response of resistor - inductor circuits 3
c. Transient reponse of resistor - inductor - capacitor circuits 4
d. Sinusoids and phasors 4
e. Impedance and admittance 4
f. Sinusoidal steady state circuit functions and analysis tech- 5
niques
g. Laplace transform 4
h. Power and energy in AC circuits 3

and

hrs
hrs
hrs
hrs
hrs

hrs
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7. LABORATORY

A goal of the 1aboratory is to allow the student to relate theory to prac-
tice in the area of transient response and sinusoidal steady state response of
R-L-C circuits.

Experiment 1. Response of RC circuits 1 hr
2. Response of RL circuits 1 hr
3. Circuit design 1 hr
4, Series RLC circuit transient response 1 hr
5. Sinusoidal steady state response of RLC circuits 1 hr

6. Phasor vol tages and currents of a series RLC circuit 1 hr

7. Transfer function of series resonant and parallel 1 hr
resonant circuits

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4 credits or 100%

2102-2



ECE 2107 INTRODUCTION TO ELECTRICAL ENGINEERING (4-2)

CATALOG DESCRIPTION

1. An introductory course intended for students not majoring in electrical
engineering. Circuit elements, signals and waveforms; power and eneray;
Kirchhoff's 1aws and resistive circuits; diode circuit applications; appli-
cation of Laplace transform to the step and sinusoidal response of dynamic

networks.

2. TEXT
FROM CIRCUITS TO SYSTEMS, John Ward
Class Notes

3. PREREQUISITES BY TOPIC

Linear Algebra and Calculus (may be concurrent)

4, FACULTY CONTACT

John Ward
5. COURSE GOALS

From a review of the appropriate physics, this course aims, first, to estab-
1ish familiarity with the 1aws of Ohm and Kirchhoff, as applied to resistive
circuits. Such analysis is then extended to dynamic circuits, which the stu-
dent solves by Laplace transform or sinusoidal steady-state (phasor) methods,
as appropriate.

6. COURSE CONTENT

a. Electrical quantities and units; and Kirchhoff's laws; Ohm's 12 hrs
law; circuit conventions

b. Series and parallel circuits, circuit reduction; measurements; h hrs
superposition

¢c. Loop and nodal analysis 4 hrs

d. Capacitance; inductance; waveforms; equations for dynamic 9 hrs
circuits

e. Laplace transform definition; pairs and theorems; partial 7 hrs

fraction expansion; solution of ordinary, 1inear differential equations
by Laplace transform

f. Complex numbers; phasors; response of first- and second-order 6 hrs
circuits to sinusoidal inputs 47 hrs

2107-1
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LABORATORY

The 1aboratory experiments are designed to reinforce the student's under-
standing of the basic electrical concepts, and to develop competence in the use
of conventional measuring instruments and techniques.

Experiment
Experiment
Experiment
Experiment
Experiment
Experiment
Experiment

Experiment

1 & 2:
3:
4:

Measurement of dc current and vol tage

Sources and resistors

Kirchhoff's 1aws

Tellegen's theorem

Introductionlto the oscilloscope and function generators
Some nonl inear circuits

Response of first-order circuits

Sinusoidal steady-state and frequency response

ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 5 credits or 100%

2107-2



ECE 2111 INTRODUCTION TO AVIONICS COMMUNICATIONS (4-2)

1. CATALOG DESCRIPTION

The first of a two-course integrated sequence for aeronautical engineering
students on avionics systems. A brief introduction to electronic circuit theo-
ry and devices, communications principles including basic modul ation and detec-
tion techniques, analog and digital communications systems.

2. TEXT

ELECTRICAL ENGINEERING, CONCEPTS AND APPLICATIONS, Carlson & Gisser, 1981
Addison-Wesl ey

3. PREREQUISITES BY TOPIC

Differential equations and Lapl ace transform

4, FACULTY CONTACT

Stephen Breida

5. COURSE GOALS

To become famil iar with circuit analysis methods and electronic amplifier
per formance. To understand the principles of AM, FM and digital communications
systems.

6. COURSE CONTENT

a. Basic electrical quantities, circuit elements, DC circuit 7 hrs
anal ysis
b. Sinusoidal stead-state, phasor solutions of simple circuits 4 hrs

c. Transfer functions and transients via use of Laplace transforms 3 hrs

d. Resonant circuits, series, parallel. Transformer principles 5 hrs
and coupled circuits

e. Semiconductor devices. The diode and the BJT 4 hrs
f. The RC coupled BJT transistor amplifier 4 hrs
g. The FET, small signal RF FET amplifier, IC's op-amps 4 hrs
h. zg:mgommunications system, transmitter and receiver block dia- 2 hrs

2111-1



i. AM - modulation and detection. SSB principles 3 hrs

j. FM - modul ation and detection, Noise immunity 3 hrs
k. Digital communications, PCM, ASK, PSK, FSK, mul tiplexing, sat- 5 hrs
comm mul tiple access techniques a7 hrs

7. LABORATORY

To Tearn the use of some common electronic instrumentation and to measure
the performance (gain, etc.) of some important passive and active circuits.

2111 Lab Experiments

a. Measurement of current., Measurement of voltage 1 hr
b. Kirchhoff's 1aws 1 hr
c. Introduction to the Oscilloscope and function gen. 1 hr
d. Resonance 1 hr
e. The BJT amplifier 1 hr
f. FET RF amplifier 1 hr
g. AM spectra 1 hr
h. FM spectra 1 hr
i. Pulse modulation and envelop detection 1 hr

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 5 credits or 100%

2111-2



ECE 2130 REVIEW OF CIRCUIT ANALYSIS (4-2)

1. CATALOG DESCRIPTION

A review of circuit analysis for students with a moderate background in
electrical engineering. Startinag from a review of the basic concepts of cur-
rent, vol tage, power, signals, and sources, the methods of dynamic circuit
analysis are developed through the s- and j -domains. Network functions, fre-
quency response, and ac power are included, as are the more common circuit

theorems.

2, ITEXT

Cl ass notes

3. PREREQUISITES BY TOPIC

Background in electricity through circuit anal ysis.

4, FACULTY CONTACT

John Ward

5. COURSE GOALS

, EEEEZ;?gZis }ntended as a review course equivalent in content to ECE 2101
pl us . he objectives and content, therefore, correspond to th
ECE 2101 and ECE 2102. y ’ SR

2130-1



ECE 2150 ACCELERATED REVIEW OF CIRCUITS AND SYSTEMS (4-2)

CATALOG DESCRIPTION

An advanced review of circuits and systems intended for students who have
evious education in these areas. The course is conducted primarily in a
| f-study mode and includes the subject matter of ECE 2102, ECE 2401 and ECE
02. Graded on a pass/fail basis.

TEXT

FAST FOURIER TRANSFORM, Brigham, Prentice-Hall, 1973
ELECTRIC CIRCUITS AND NETWORKS, Strum and Ward,
Prentice-Hall, 1982 One of these
SIGNAL FLOW GRAPH ANALYSIS, Ward and Strum, Prentice-Hall,
1968
STATE VARIABLE ANALYSIS, Ward and Strum, Prentice-Hall,
1970

PREREQUISITES BY TOPIC

Prior exposure to most or all of the topics of ECE 2101, ECE 2102, ECE 2401
and ECE 2402.

FACULTY CONTACT

Al ex Gerba

COURSE GOALS

This provides an accel erated coverage of the material presented in courses
E 2102, ECE 2401 and ECE 2402 and is intended for students who have previous-
studied circuits and systems. Course goals correspond to those qgiven for
E 2102/2401/2402.

2150-1



ECE 2211 ELECTRONICS ENGINEERING 1 (4-2)

1. CATALOG DESCRIPTION

An introduction to electronic devices and circuits. Electrical properties
and charge-flow mechanisms of crystalline semiconductor materials; properties
of p-n junctions in diodes and bipolar transistors; static and dynamic models
for these devices; ; applications of diodes in wave shaping and power supplies;
application of transistors in amplifiers and digital systems; characteristics
and fabrication of integrated circuits.

2. TEXT
MICROELECTRONIC CIRCUITS, Sedra and Smith, Holt, Rinehart and Winston, 1982

3. PREREQUISITES BY TOPIC

1. Concepts of voltage, current, power, signals and sources
2. Applied analysis of resistive circuits
3. Comprehension of the principle of superposition and the Thevenin and

Norton equivalents

4, FACULTY CONTACT

Edward Fischer

5. COURSE GOALS

To acquire a qualitative understanding of the charge carrying mechanisms in
the crystalline semiconductor p-n junction. To apply this understanding to the
analysis and design of basic diode and bipolar junction transistor circuits.

6. COURSE CONTENT

a. Semiconductor fundamentals: holes & electronic doping, elec- 4 hrs
trical characteristics

b. The p-n junction operation and the diode's electrical charac- 4 hrs
teristics
c. Diode circuit applications: Circuit models and applications 8 hrs

to clipping and rectification. DC power supplies

d. Operating principles of the bipolar transistor, the transistor 8 hrs
terminal characteristics

2211-1



e. Transistor parameters and spec sheets, the transistor as an
pl ifier

f. IC fabrication

g. Transistor logic circuits and appl ications

h. Exams and review

LABORATORY

12 hrs

2 hrs
2 hrs

4 hrs
4% hrs

The 1aboratory involves measurements of diode and BJT transistor parame-
s, and the analysis and design of circuit appl ications.

Measurement of diode operating characteristics 2 hrs

Investigation of diode rectification, clipping, 2 hrs
clamping and gate circuits

Determination of the operating characteristics of 2 hrs
power supplies, filtered, unfiltered and zener requl ated

Design and verification of a DC power supply to as- 2 hrs
signed specifications

Measurement of BJT parameters and operating charac- 4 hrs
teristics experimentally and on an electronic curve tracer

Design and verification of a BJT amplifier to as- 4 hrs
signed specifications

ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 3 credits or 60%

Engineering Design : 2 credits or 40%

2211-2
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ECE 2212 ELECTRONICS EMGINEERING ITI (4-3)

CATALOG DESCRIPTION

Characteristics of discrete device amplifiers and operational amplifiers

(0OP-AMPS). Analysis and design of amplifiers including frequency response and
biasing considerations. Applications of feedback amplifiers and OP-AMPS.

2.

5

TEX1
MICROELECTRONIC CIRCUITS, Sedra and Smith, Holt, Rinehart and Winston, 1982

PREREQUISITES BY TOPIC

1. Understanding of basic semiconductor conduction mechanisms

2. Applied analysis of basic diode circuits and single-stage bipolar
junction transistor amplifier models.

FACULTY CONTACT

Edward Fischer

COURSE GOALS

To understand the operating characteristics of the field effect transistor

and to apply this understanding to the analysis and design of FFT amplifiers.
To comprehend the frequency response characteristics of transistor amplifiers.
To analyze the operational amplifier and OPAMP applications.

6.

COURSE CONTENT

a. Classes of amplifiers; small and large signal, class A, B, C 4 hrs

b. JFET and MOSFET parameters, operating characteristics, biasing 8 hrs

techniques and applications

c. BJT and FET amplifier frequency response characteristics 10 hrs

d. Differential amplifier and OPAMP characteristics 4 hrs

e Negative and positive feedback circuit principles and applica- 7 hrs
tions

f. Introduction to computer circuit simulation 2 hrs

g. OPAMP applications to analog signals 5 hrs

2212=1



h. Exams and review

LABORATORY

The 1aboratory involves measurement of FET and OPAMP parameters, the design

~an FET ampl ifier frequency response by experiment and digital computer

mul ation.

a. Measurement of JFET parameters and operating charac-
ristics using an electronic curve tracer

b. Analysis of JFET amplifier bias techniques

c. Design and verification of a JFET amplifier stage to
signed specifications of gain and bandwidth

d. Analysis of the frequency response of a BJT ampli-
er stage

e. Digital computer simulation of FET and BJT amplifier

f. Analysis of discrete differential ampl ifier circuit
eration

g. Measurement of OPAMP parameters and analysis of ap-
ication circuits

h. Analysis of OPAMP negative feedback circuits
i. Measurement of positive feedback OPAMP oscillator

erating characteristics

ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2.5 credits or 45%

Engineering Design : 3 credits or 55%

2212-2

6 hrs

3 hrs

3 hrs

3 hrs

3 hrs

3 hrs

3 hrs

3 hrs

3 hrs



ECE 2213 ACCELERATED REVIEW OF ELECTRONICS ENGINEERING (4-3)

1. CATALOG DESCRIPTION

An advanced review of semiconductor devices and circuits intended for stu-
dents who have previously studied the subject matter of ECE 2211 and ECE 2212.

Graded on a pass/fail basis.

2. TEXT
MICROELECTRONIC CIRCUITS, Sedra and Smith, Holt, Rinehart and Winston, 1982

3. PREREQUISITES BY TOPIC

Prior exposure ta most or all of the topics of ECE 2211 and ECE 2212

4, FACULTY CONTACT

Abraham Sheingold

5. COURSE GOALS

This course provides an accelerated coverage of the material presented in
courses ECE 2211/ECE 2212 and is intended for students who have previously
studied electronics engineering. Course goals correspond to those given for
ECE 2211 and ECE 2212.

2213~1



ECE 2215 APPLIED ELECTRONICS (2-4)

1. CATALOG DESCRIPTION

A project course covering the appl ication of 1inear and communications in-
tegrated circuits (IC's). Coverage includes an introductory overview of impor-
tant 1inear and communications IC's and practical experimental applications of

these devices.
2. TEXT

LINEAR INTEGRATED CIRCUITS, Thomas Younq, John Wiley and Sons, 1981
LINEAR DATA BOOK, National Semiconductor

3. PREREQUISITES BY TOPIC

ECE 2212 & ECE 2500 - Basic electronics through 1inear amplifiers (i.e.
gain. frequency response, feedback amplifiers) and communications concepts
through AM, FM and other common modul ation formats.

4, FACULTY CONTACT

John Powers

5. COURSE GOALS

This course introduces students to commonly used 1inear and communications
integrated circuits. The course emphasizes a 1aboratory approach to deyel ap
experimentation techniques and to develop confidence in design and testing.
Topics are selected to reinforce topics in electronics and communications
theory.

6. COURSE CONTENT

a. Overview of linear IC's 1 hr

b. Linear op amps 2 hrs
c. Vol tage requl ators 2 hrs
d. Comparators 1 hr

e. Timing circuits (monostables, SSS timer) 3 hrs
f. MWaveform generation (oscillators, ostables, VCO's) 3 hrs
g. A/D and D/A converters 4 hrs
h. Active filters 2 hrs

2215-1



7.

to the design of functional electronic circuits.

i. Analog vol tage mul tipliers

Jj. Phase lock 1oops

LABORATORY

This laboratory addresses the application of linear and communications IC's

a. Op amps I, II, III
b. Voltage reqgulators

c. 566 Function generator

d. Voltage comparators and monostable mul tivibrations

e. 555 Timer

f. A/D and D/A converters

g. Mini-design project

h, Analog vol tage mul tiplier

i. Phase lock 1oop

ESTIMATED ABET CATEGORY CONTENT

Engineering Design :

4 credits or

2glo-2

100%

hrs
hrs
hrs
hrs
hrs
hrs
hrs
hrs

hrs



ECE 2300 ELECTROMAGNETIC ENERGY CONVERSION (3-2)

1. CATALOG DESCRIPTION

Concepts of force and torque developed as results of the interaction of
magnetic fields are presented as the common basis for all electromechanical

machinery. Fundamental characteristics of DC motors and generators,
synchronous machines and induction motors are developed and appl ied.
Transformers and control and distribution circuits are also introduced.

2. TEXT
ELECTRIC MACHINES, Slemon and Straughon, Addison-Wesley, 1980

3. PREREQUISITES BY TOPIC

1. Linear algebra

2. Ability to obtain circuit equations

3. Ability to solve circuit equations by Lapl ace and phasor transform
methods

4, FACULTY CONTACT

John R. Ward

5. COURSE GOALS

To derive the equations describing the more common el ectromechanical
devices, and to investigate their steady-state and transient behavior,

6. COURSE CONTENT

a. Review of linear algebra 2

b. Analysis of stationary networks (including transformers) by 4
matrix transformation methods

¢. Introduction of circuit motion; force and torque 4

d. The general ized machine 4

e. Matrix transformations as they apply to moving circuits 4

f. Analysis of DC machines: seperately excited and shunt con- 4
nected

g. Series connected DC machines; compound connection; the 4

ampl idyne; the universal motor

2300-1

hrs

hrs

hrs
hrs
hrs

hrs
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h. The synchronous machine; the induction motor 4 hrs

i. Transient conditions in electromagnetic systems 3 hrs

7. LABORATORY

The 1aboratory experiments aim to relate the mathematics of machine theory

to actual hardware -- the Westinghouse general ized machine set.
a. Introduction to and cal ibration of the Westinghouse set 2 hrs
b. Test of a separatel y-excited generator 2 hrs
c. Shunt motor and generator 2 hrs
d. Two-phase induction motor 2 hrs
e. Synchronous motor 2 hrs
f. The Ward Leonard system 2 hrs
g. Transients in a DC sunt motor 2 hrs

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4 credits or 100%

2300-2



ECE 2401 DESCRIPTION OF ANALOG SIGNALS (2-1)

CATALOG DESCRIPTION

Analysis of analog signals in the time and frequency domains; properties

and application of Fourier series and transform; convolution; laboratory work
includes use of a spectrum analyzer.

2

5.

TEXT
THE FAST FOURIER TRANSFORM, E. 0. Brigham, Prentice-Hall, 1973

PREREQUISITE BY TOPIC

1. A course in ordinary differential equation
2. Sufficient background in electric circuits

FACULTY CONTACT

Alex Gerba

COURSE GOALS

To apply convolution and the Fourier transform and its properties to the

analysis of analog signals. To analyze periodic signals using Fourier series
techniques; then given a specific system be able to plot the various spectra of
the input and output.

COURSE CONTENT

a. Fourier transforms and properties 8 hrs
b. Convolution 8 hrs
c. Fourier Series 6 hrs

22 hrs
LABORATORY

a. introduction to use of a portable spectrum analyzer of the FFT 2 hrs
ype.

b. Use of the spectrum in the study of the output signal for a Tow 2 hrs
pass filter network.

c. Comguter exercises using FFT computer algorithm and for compu- 4 hrs
tation of Fourier series coefficients.

2401-1
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8. [ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2.5 credits or 100%

2401-2




ECE 2402 LINEAR SYSTEMS (2-1)

1. CATALOG DESCRIPTION

Formulation of system models including state equations, transfer functions,
and system diagrams; computer and analytical solution of system equations; sta-

bility.

2. TEXT

THE SIGNAL FLOWGRAPH IN LINEAR SYSTEMS ANALYSIS, Ward and Strum, Prentice-

Hall, 1968
STATE VARIABLE ANALYSIS, Ward and Strum, Prentice-Hall, 1970

3. PREREQUISITES BY TOPIC

1. Laplace transform and classical solution of differential equations
2. Experience with writing computer code in FORTRAN, PASCAL or PL/1.

4, FACULTY CONTACT

Robert Strum

5. COURSE GOALS

To acquire the capability to model and analyze linear, continous systems
through the use of mathematical and computer techniques. This includes discus-
sion of most of the general aspects of simple linear system theory and an ex-
tensive use of computer simulation.

6. COURSE CONTENT

a. Signal flow graph formulation, the Mason gain rule, solution 3 hrs
of algebraic equations and transmission gains

b. Transfer functions from flow graphs and block diagrams and 1 hr
input-output analysis

c. System equations in state form, solution by signal flow graph, 6 hrs
matrix and matrix exponential methods

d. Interrelation of state equations, system diagrams and transfer 1 hr
functions

e. Characteristic equation, eigenvalues and stability includina 2 hrs
the Routh algorithm

f. Analog systems with piecewise constant inputs, vector 3 hrs
difference equations
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g. Use of 1ibrary programs such as INTEG, IODE, CSMP and FIDEL 2 hrs
to analyze 1inear systems. Analysis includes time-domain performance
measures

h. Design of analog transfer functions using op-amps, integration 4 hrs
of state models, transfer functions and real izations
22 hrs

7. LABORATORY

NONE

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 1.5 credits or 60%

Engineering Design : 1 credit or 40%
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ECE 2403 DISCRETE SYSTEMS (2-0)

1. CATALOG DESCRIPTION

Principles of discrete systems, including modeling, analysis and design.
Topics include difference equations, z-transforms, stability, frequency re-

sponse and system diagrams.
2. TEXT
DISCRETE-TIME SYSTEMS, Cadzow, Prentice-Hall, 1973

DIGITAL SIGNAL PROCESSING, Stanley (Reference)

3. PREREQUISITES BY TOPIC

1. Drawing and reduction of signal flow graphs using Mason's gain rule
2. Calculating a continuous system output using convolution
3. Determining frequency response for an analog system

4, FACULTY CONTACT

Robert Strum

5. COURSE GOALS

Provide introduction to techniques for modeling and analyzing discrete sys-
tems. ‘

6. COURSE CONTENT

~a. Discrete-time signals; linear shift-invariant systems; stabil- 6 hrs
ity and causality; difference equations; convolution

b. z-transform; inverse z-transform; theorems and properties; 8 hrs
system functions ;
c. Signal flow graphs; matrix representation; realization of 4 hrs

digital systems

d. Frequency response 4 hrs
22 hrs

7. LABORATORY
NONE
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8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2 credits or 100%
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ECE 2411 CONTROL SYSTEMS (4-2)

1. CATALOG DESCRIPTION

The application of feedback principles to the design of linear control sys-
tems using frequency domain (Bode-Nichols), s-domain (root locus) and state
variable methods. Performance criteria, including steady-state accuracy, tran-
sient response specifications, bandwidth and integral performance indices, are
presented. Laboratory work includes testing and evaluation of physical systems

and simulation studies.

2. TEXT

MODERN CONTROL SYSTEMS, Dorf, Addison-Wesley,
1980

MODERN CONTROL ENGINEERING, Ogata, Prentice-Hall One of the three
1970

AUTOMATIC CONTROL SYSTEMS, Kuo, Prentice Hall, 1982

A GUIDE TO CONTINUOUS SYSTEMS MODELING PROGRAM (CSMP),
Speckhart & Green (RECOMMENDED)

3. PREREQUISITE BY TOPIC

Laplace transform solution of ordinary differential equations
Writing and solving state equations for linear systems

Drawing and reduction of signal flowgraphs via Mason's Gain Formula
Determining frequency response for linear systems

Digital computer simulation of linear systems

WM =

4, FACULTY CONTACT

George Thaler

5. COURSE GOALS

To acquire the capability to analyze and design relatively simple automatic
control systems through the use of mathematical, graphical and computer
techniques and to become proficient in developing mathematical models from laboratory
measurements.

6. COURSE CONTENT

a. Fundamental concepts: accuracy, error coefficients, system type 2 hrs
numbers effects of load disturbances and non-linearities

b. Stability and relative stahility, root locations and Routh's criterion 3 hrs

c. Frequency response analysis: Bode diagrams, Nichols chart, Nyquist 8 hrs
plots and Nyquist's criterion
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d. Digital computer programs for drawing frequency response plots

e. Phase margin, gain margin, bandwidth and their use in analysis and de-
sign

f. Root loci: graphical interpretation of the basic relationships,
use of root locus in analysis

g. Computer programs for drawing root loci

h. State variables: control problem formulation and pole placement
using state feedback

i. Design using Bode - Nichols root locus methods

j. Exams, quizzes and holidays

7. LABORATORY

The laboratory involves measurements of system components to determine
models to be used in predicting system performance and designing compensation.
Exercises include:

a. Tests to determine transfer functions of control system components

b. Systems study: DC motor servo

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2.5 credits or 50%

Engineering Design : 2.5 credits or 50%

2411-2
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ECE 2500 COMMUNICATIONS THEORY (4-2)

1. CATALOG DESCRIPTION

In this first course on the electrical transmission of signals, the fol-
lowing concepts are formulated mathematically and then considered in terms of
devices and systems: sampling; pulse coding; amplitude, phase, and frequency
modulation; time and frequency multiplexing. Basic radio ranging and communi-
cations systems are developed and link calculations are made.

2. TEXT

MODERN ELECTRICAL COMMUNICATIONS THEORY AND SYSTEMS, Stark and Tuteur,
Prentice-Hall, 1979

3. PREREQUISITES BY TOPIC

Math through calculus and differential equations, Fourier transform, DC and
AC circuit analysis, basics of modern electronics, basics of computer desiqn.

4, FACULTY CONTACT

Glan Myers

5. COURSE GOALS

To provide time and frequency descriptions of typical messages in communi-
cations. To explain sampling and pulse modulation which may occur prior to
message transmission. To present the time and frequency descriptions of
amplitude, modulation and angle modulation. To explain operation of modulators
and demodulators.

6. COURSE CONTENT

a. Introduction; review of frequency response methods (including 4 hrs
Fourier series and Fourier transform), convolution, linear system
response and filters.

_ b. Linear modulation techniques: various types of linear modula- 10 hrs
tion (AM,DSB,SSB,VSB); spectral analysis, modulators and demodulators;
frequency division multiplexing.

¢c. Angle modulation techniques: frequency and phase modulation; 12 hrs
spectral analysis and bandwidth; modulators and demodulators.

d. Sampling and pulse modulation: the sampling theorem; analog 7 hrs

pulse modulation; pulse code modulation; delta modulation; time division
multiplexing.
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e. Digital data systems: Digital modul ation techniques (ASK,PSK, 4 hrs
FSK).

f. Communication 1ink calcul ations. 3 hrs

g. Elements of energy and power spectra and matched filter theory. 4 hrs
rs

7. LABORATORY

The 1aboratory provides the student with an opportunity to observe spectra
of selected waveforms and to measure transfer function of an R-C low pass fil-
ter.

Operations of the FFT spectrum anal yzer

Experiments 1: Introduction to the FFT spectrum anal yzer 2 hrs
2: Transfer function of the RC lowpass filter 2 hrs
3: Delta function spectrum and response of the 2 hrs
RC 1owpass
4: Sampling and interpol ation 2 hrs
5: Ampl itude modul ation spectra 2 hrs
6: Pulse modulation and envel ope detection 2 hrs
7: Frequency modul ation spectra 2 hrs

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4 credits or 80%

Engineering Design : 1 credit or 20%
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ECE 2621 INTRODUCTION TO FIELDS & WAVES (4-0)

1. CATALOG DESCRIPTION

Static field theory is developed and applied to boundary value problems.
Time-varying Maxwell equations are developed and solutions to the wave equa-
tions are presented. Additional topics include skin effect, reflection of

waves and radiation.

2. TEXT
ENGINEERING ELECTROMAGNETICS, Hayt, McGraw-Hi11, 1981

3. PREREQUISITES BY TOPIC

1. Calculus, including vector calculus
2. College level general physics, including electromagnetics

4. FACULTY CONTACT

Michael Morgan

5. COURSE GOALS

The overall course objective is to develop Maxwell's equations as a basis
for future studies of radiation, scattering, wave propagation and microwave
circuits, devices and systems,

6. COURSE CONTENT

a. Review of vector caculus, line and surface integrals 5 hrs
b. Coulomb's law and electrostatic field equations 8 hrs
c. Biot-Savart law and magnetostatics 7 hrs
d. MWave equations, Potential equations, Poynting's theorem 9 hrs
e. Plane waves and elementary dipole radiation 10 hrs
g. Exams and review 5 hrs
44 hrs

7. LABORATORY
NONE
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8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4 credits or 100%
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1.

ECE 2622 ELECTROMAGNETIC ENGINEERING (3-2)

CATALOG DESCRIPTION

A continuation of ECE 2621. Topics include transmission lines, wavequides,

cavity resonators, and high frequency components. Applications are presented
in the laboratory.

2-

5-

TEXT

LINES, WAVES AND ANTENNAS, Brown, Sharpe, Post, & Hughes, Wiley and Sons
1973

PREREQUISITES BY TOPIC

ECE 2621: Vector calculus, Maxwell's equations, plane waves

FACULTY CONTACT

Jeffrey Knorr

COURSE GOALS

The overall course objective is to develop a qualitative understanding of

the characteristics, capabilities and limitations of those wave quiding
structures which are important for connecting antennas to transmitting and
receiving systems and for building microwave circuits. This understandina is
achieved by developing a quantitative ability to calculate characteristics of
lines and quides and through comparative studies of structures.

6. COURSE CONTENT
a. Lumped vs distributed circuits and applications of distributed 1 hr
circuits
b. Circuit model of TEM mode transmission line 1 hr
c. Transient analysis of transmission line 4 hrs
d. Steady state analysis of transmission line 12 hrs
e. Waveguides 8 hrs
f. Waveguide components 2 hrs
g. Cavities 5 hrs
33 hrs
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7. LABORATORY

The goal of this laboratory is to familiarize the student with high fre-
quency components and measurement techniques.

a. Pulses on transmission 1ines 2 hrs
b. Slotted 1ine impedance measurements 2 hrs
c. Vector vol tmeter impedance measurements 2 hrs
d. Waveguide components 2 hrs
e. Cavity resonators - 2 hrs

8. ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2 credits or 55%

Engineering Design : 1.5 credits or 45%

2622-2



ECE 2623 ACCELERATED REVIEW OF ELECTROMAGNETICS (4-2)

1. CATALOG DESCRIPTION

A comprehensive review of basic electromagnetic theory intended for stu-
dents who have previously studied the subject matter of ECE 2621 and ECE 2622.

Graded on a pass/fail basis.
2. TEXT
ELECTROMAGNETIC WAVES & RADIATING SYSTEMS, Jordan & Balmain, 2nd Edition,

Prentice-Hall, 1968

3. PREREQUISITES BY TOPIC

Prior exposure to most or all of the topics of ECE 2621 and ECE 2622

4, FACULTY CONTACT

Hung-Mou Lee

5. COURSE GOALS

This course provides accelerated coverage of the material presented in
courses ECE 2621/ECE 2622 and is intended for those students who have previous-
ly studied electromagnetic theory. Course goals correspond to those for ECE
2621 and ECE 2622,
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ECE 2810 DIGITAL MACHINES (3-3)

1. CATALOG DESCRIPTION

An introductory course in the analysis of digital systems and computers.
No previous background in electrical engineering or digital techniaues is as-
sumed. Topics include: number systems, logic gates and logic design; arithme-
tic circuits; flip-flops, counters, registers, and memories; basic digital com-
puter architecture and the internal operation of computers; and elementary
machine-language programming. The laboratories are devoted to the study of
logic elements, arithmetic circuits, flip-flops, registers, and counters.

2., TEXT
DIGITAL COMPUTER ELECTRONICS, Malvino, McGraw-Hil11, 1976

3. PREREQUISITES BY TOPIC

NONE

4. FACULTY CONTACT

John Ward

5. COURSE GOALS

To introduce students to the fundamental concepts of the operation of dig-
ital computers and other digital systems. This includes gate-level analysis of
logic circuits; machine architecture; information flow; and the relationship of
machine language programming to the computer's operation.

6. COURSE CONTENT

a. Binary and decimal number systems; conversion from one system 1 hr
to the other

b. Logic gates; NOT,OR,AND,NOR,NAND,XOR; Boolean algebra; design & hrs
of combinational logic networks

c. Arithmetic circuits; Adders, use of complements to perform sub- 3 hrs
traction

d. Sequential network building blocks: RS,D and JK flip-flops, 2 hrs
triggering methods

. e Registers and counters: Types of registers and counters; de- 4 hrs
sign of special purpose counters
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f. Memories: ROM; RAM; Memory Address Register (MAR) 3 hrs

g. Basic concepts of computer organization: Fetch and execute 3 hrs
ycle; control unit; clock

h. Branching features of a computer; instruction decoder; control 3 hrs
1atrix

i. Memory organization; stack; instruction set 3 hrs
j« Introduction to microprogramming 3 hrs
k. Programming in assembly 1anguage 3 hrs

rs

. LABORATORY

The 1abs aim to establish the real ity of electrical logic gates and logic
ircuits for the 1argely non-EE students.

a. Introduction to logic gates and the Logic Lab chassis. 3 hrs
b. Design of hal f- and full-adders using gates 6 hrs
c. Flip-flops and shift registers. 3 hrs
d. Counters 6 hrs

).  ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 4.5 credits or 100%
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ECE 2811 DIGITAL LOGIC CIRCUITS (3-3)

1. CATALOG DESCRIPTION

An introductory course in the analysis of digital systems leading up to
computers. No previous background in digital concepts or electrical engineer-
ing is assumed. Topics include: algebra of logical variables, logical func-
tions (standard forms, maxterms, minterms, KARNAUGH maps), bhasic combinational
circuits (logic families, output circuits (three-state, totem pole), multiplex-
ers, decoders, encoders), basic sequential circuits (flip-flops, registers,
counters), arithmetic circuits (binary adders and subtractors, LU, BCD addi-
tion), memories (semiconductor RAM, ROM, EPROM, timing diagrams, PLA, serial

memories, bulk storage).

2. TEXT

DIGITAL CIRCUITS AND MICROPROCESSORS, H. Taub, McGraw-Hil1l, 1982

3. PREREQUISITES BY TOPIC

NONE

4. FACULTY CONTACT

Rudol1f Panholzer

5. COURSE GOALS

To develop an understanding of digital circuits and methods for describing
their behavior. To provide tools necessary for rigorous analysis of combina-
tional and sequential digital circuits. To give the students an understanding
of digital memory devices used in modern systems.

6. COURSE CONTENT

a. Algebra of logical variables 3 hrs
b. Logical functions 2 hrs
c. Simplification of logical functions using k-maps and 2 hrs

QUINE-MCCLUSKEY

d. Basic combinational circuits and logic families 4 hrs
e. Basic sequential circuits 4 hrs
f. Register-to-register transfers 2 hrs
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g. Counters 2 hrs

h. Arithmetic circuits and binary arithmetic 4 hrs
i. Semiconductor memories 3 hrs
J. Programmable logic arrays and magnetic memories 3 hrs
k. Exams, quizzes, hol idays 4 hrs
33 hrs
LABORATORY
a. Basic logic gates, use of logﬁc probe 3 hrs
b. Different types of 1atches and flip-flops (R-S and D type) 3 hrs
c. Exclusive or gate, hal f adders, full adders 3 hrs
d. Shift registers, serial and parallel type 3 hrs
e. J-K flip-plops and asynchronous counters 3 hrs
f. Synchronous counters and variable module counters 3 hrs
g. Arithmetic and logic unit 3 hrs
h. Read/write memory and hexadecimal display 3 hrs
i. Optional MSI system design problem 3 hrs

ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 2.5 credits or 55%

Engineering Design : 2 credits or 45%
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ECE 2812 LOGIC DESIGN AND MICROPROCESSORS (3-2)

1, CATALOG DESCRIPTION

A design and project oriented course. Basic principles, theories and tech-
niques for practical design of digital systems. Emphasizes an integrated view-
point combining essential elements of classical switching theory with a
thorough understanding of the versatility of modern integrated circuits, in-
cluding microprocessors.

2. TEXI
DIGITAL CIRCUITS & MICROPROCESSORS, Taub, McGraw-Hi11, 1982

3. PREREQUISITES BY TOPIC

Electrical properties of semiconductor devices
. Fundamentals of switching circuits

Algebra of logic variables

Logical functions

Basic combinational and sequential circuits
Arithmetic units

Memories

NS W N -
- - - -

4, FACULTY CONTACT

Rudol1f Panholzer

5. COURSE GOALS

To acquire the capability to carry out the design and implementation of a
sequential digital system of medium complexity using MSI building blocks or a
microprocessor.

6. COURSE CONTENT

a. Discrete circuits: reliability margins, timing, drive capa- 2 hrs
bilitity, levels, power, characteristics of logic families

b. Descriptive methods and specifications for logic circuits; 2 hrs
Boolean equations, truth tables, state diagrams, timing diagrams, flow
charts, block diagrams, register transfer language.

c. Digital data transfer, buffering, bus structures, tri-state 2 hrs
control, interfacing methods, keyboard and display scanning

d. Functional characteristics and applications of current MSI 5 hrs
modules
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e. Design of sequential logic systems. Classical formulation. 4 hrs
f. Theory of digital control, specification of control logic, 3 hrs

nditional sub-states

g. Memory cells, logical and physical characteristics, static and 4 hrs
namic storage, accessing methods, serial and parallel, stacks and
eues, characteristics of current memory devices

h. Hardware-software dual ism, illustrated VIP design problem 3 hrs
ampl es, analysis of trade-offs

i. Introduction to LSI and VSLI-based design philosophy, problems 3 hrs
1 potential

j. Examinations and Hol idays 5 hrs
33 hrs
LABORATORY

The 1aboratory for this course is centered around designing a sequential
jital circuit from given specifications using first SSI, MSI and EPROMs and
on impl ementing the design with a microprocessor using the PROMPT 80/85.

a. Application of MSI building blocks in design of a sequence 2 hrs
controller

b. Physical realization of a sequential network. (Use of EPROM 2 hrs
to replace combinational gate hardware)

c. Analysis of a finite state machine 2 hrs

d. Design of a mealy machine given a problem description 2 hrs

e. Introduction to a microprocessor-based devel opment system 2 hrs

for designing with microprocessors. (PROMPT 80/85)

f. MWriting simple assembly 1anquage programs, using "hand- 2 hrs
assembly"

g. Implementing the design of a Moore or Mealy machine using the 2 hrs
PROMPT 80/85

h. Using 1/0 capability of the PROMPT 80/85 to implement the 2 hrs

design of a simple digital system (such as a traffic 1ight
controller)

ESTIMATED ABET CATEGORY CONTENT

Engineering Design : 4 credits or 100%
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ECE 3111 AVIONIC SYSTEMS (4-2)

1. CATALOG DESCRIPTION

The second of a two-course sequence for aeronautical engineering students,
Topics include digital communications, radar and electronic warfare principles,
avionic computers, laser and infrared devices, sonar, navigation systems, and
systems and control engineering considerations.

2. TEXT

INTRODUCTION TO RADAR SYSTEMS, Skolnik (Reference)
PRINCIPLES OF COMMUNICATIONS SYSTEMS, Taub and Schilling (Reference)
ELECTRONIC WARFARE, Hoisington (Reference)

3. PREREQUISITES BY TOPIC

1. Electronic circuits: steady state and transient performance of linear
RLC circuits, transfer functions for simple RC and RL, non-linear resis-
tive circuits.

2. Communications circuits: Transistors FET and BJT, linear amplifiers and
op-amps, biasing, modulation and detection for AM and FM, fundamentals
of solid state transmitters and receivers, power supplies.

4. FACULTY CONTACT

Fred Klamm

5. COURSE GOALS

To acquaint students with the electronic aspects of avionic systems com-
monly used in military aircraft and the parameters associated with those sys-
tems.

6. COURSE CONTENT

a. Microwave sources, modulators, amplifiers, receivers, trans- 4 hrs
mission lines, waveguides, and circuit devices

b. Waveforms and modulation techniques 1 hr

c. Microwave antennas (incl. avionics antennas for the complete 6 hrs
EM spectrum)

d. Microwave propagation (incl. introduction to complete EM 5 hrs
spectrum)

e. Electromagnetic pulse 1 hr
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f. Optical propagation, laser and electro-optical devices, high 3 hrs
energy laser weapons systems

g. Radar systems 7 hrs
h., Digital communications systems (incl. Satcom) 7 hrs
i. Electronic warfare systems 3 hrs
J. Sonar systems 1 hr
k. Avionic computers 1 hr
1. Navigation and guidance system 2 hrs
m. Systems and control engineering considerations 3 hrs

43 hrs
LABORATORY

To familiarize students with the real ity of hardware and illustrate certain
y lecture concepts.

a. Microwave sources and ampl ifiers demonstration 2 hrs

b. Transmission 1ines, wavequides and microwave circuit compo- 2 hrs
nents famil iarization

¢. Microwave antennas famil iarization 2 hrs
d. Chirp radar demonstration 2 hrs
e. Communications system demonstration 2 hrs
f. Film "The Bull seye War" 2 hrs
g. Electronic warfare demonstration 2 hrs
h. Term project selected by student 2 hrs

ESTIMATED ABET CATEGORY CONTENT

Engineering Science: 5 credits or 100%
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ECE 3118 COMMUNICATIONS SYSTEMS (4-2)

1. CATALOG DESCRIPTION

Analog and digital modulation techniques; complete modulation systems in-
corporating pulse and pulse code schemes; noise in communication systems; error

detection and correction.

2. TEXT
INFORMATION TRANSMISSION, MODULATION & NOISE, Schwartz, 2nd ed.

3. PREREQUISITE

ECE 2400

4, FACULTY CONTACT

Stephen Breida

5. COURSE GOALS

a. To develop skills in linear system analysis including facility with
convolution, Fourier series and Fourier transform.

b. To provide time and frequency descriptions of typical messages in com-
munications systems.

c. To explain processing of a message which may occur prior to transmis-
sion. Sampling, pulse modulation and coding are examples.

d. To develop an understanding of amplitude and angle carrier modulation.
To describe the result in the time and frequency domains.

e. To provide an understanding of devices (sampling, A/D converters, D/A

converters, modulators and demodulators) used in modern radio communication
systems.

6. COURSE CONTENT

a. Introduction; review of frequency response methods (including 4 hrs
Fourier series and Fourier transform), convolution, linear system
response and filters.

b. Linear modulation techniques: Various types of linear modula- 10 hrs

tion(AM,DSB,SSB,VSB); spectral analysis, modulators & demodulators; fre-
quency division multiplexing.
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