ENTC 3331 RF Fundamentals
Catalog Data: 
ENTC 3331. RF Fundamentals (3 credits)(Prerequisites: MATH 1850 or MATH 1920, PHYS 2010/2011.  Analysis of electromagnetic characteristics of active and passive devices.
Text:

Ulaby, F.T., Fundamentals of Applied Electromagnetics, Prentice Hall, 2001 (ISBN 0-13-032931-2)

Support Software: 
MATLAB Student Version, Learning MATLAB 6, Release 12, The Math Works, Inc., 2001 (ISBN 0-9672195-3-1)

Course Goals:

1. To build upon the mathematical and physical analysis background provided by prerequisite courses and provides the student with the ability to perform advanced electromagnetic field analysis and device design.
2. To provide the student with the capability to use MATLAB software as a tool electromagnetic field analysis and design, and in future courses, design projects, and professional work assignments.

Prerequisites by Topic:

1. Calculus.

2. Basic physical concepts of electricity and magnetism.

3. Basic circuit analysis concepts and procedures.

Topics Covered/Class Schedule/Evaluation:

1. Introduction to waves and phasors: Dimensions, units and notation; the nature of electromagnetism; the electromagnetic spectrum; review of complex numbers and phasor circuit analysis.
2. Vector analysis: Basic laws of vector algebra; orthogonal coordinate systems; coordinate system transformations, gradient, divergence, curl, and laplacian operations.
3. Electrostatics: Maxwell's equations; charge and current distributions; Coulomb's law; Gauss' law, electric potential; electrical properties of materials; conductors and resistance; dielectrics and capacitance; electric field boundary conditions; La Place's equation applications; electrostatic potential energy.
5.
Magnetostatics: Magnetic forces and torques; de motor design; the Biot-Savart law, Ampere's law applications; vector magnetic potential; magnetic properties of materials; magnetic boundary conditions, inductance and magnetic energy.
6.
Maxwell's equations for time-varying fields: Faraday's law; transformer and motional emf; electromagnetic generators, the ideal transformer.
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Note:  This course includes substantial applications of MATLAB software for both analysis and design.

Evaluation
Four examinations (including the "Final") --400 pts.
(Note: Examinations will be "open book" problems similar to examples done in class and homework assignments. The final may  include both a comprehensive assessment part (including a MATLAB assessment) and specific coverage of the last 4 weeks of course material. The assessment package will count 5% of the course grade.)
 Graded homework assignments --80 pts.

(Note: Due dates for homework will be specified.)
The grade will be based on 4 examinations and 4 homework assignments. 90%, 80%, 70%, and 60% will be the discriminators for the grades "A", "B", "C", and "D". "Plus-Minus" grades may be given for "borderline" situations.

Attendance
Because of the advanced concepts considered in the course and their relevance to other courses in the EET and BMET concentrations, attendance is important.  The effects of not attending will be most likely reflected in your test and homework grades and will continue through the more advanced engineering technology courses.  I will report excessive absences (3 class meetings) to the registrar’s office, so if you are having problems please contact me.
Dropping the Class

It is your responsibility to withdraw from class. All students who are enrolled at the end of the course must be given a letter grade. Students who stop attending and do not officially withdraw will be receive an F. See the "IMPORTANT DATES" section below for drop deadlines. A "W" cannot be awarded after the "Last day to drop" deadline.

Contribution of Course to the Professional Education Component:

1. Homework assignments include practical electromagnetic device design and analysis problems with realistic material and geometrical constraints.
2. MATLAB analysis and design applications introduce students to a major professional engineering software tool.

Relationship of Course to ENTC Outcomes:

1. #3 Application of math to solve problems; This course applies multi-variable vector calculus to the solution of electromagnetic design and analysis problems.
2. #4 Knowledge of ENTC core. This course adds advanced analysis and design applications to fundamental concepts of electricity, magnetism, circuit analysis, and computer  programming.
3. #6 Use of contemporary tools for analysis and design; This course applies MATLAB software tools to electromagnetic analysis and design.
Access to supplemental material, especially internet related tutorials and notes, will be added/deleted to my faculty website http://faculty.etsu.edu/blanton  as the materials and resources change.

Course Coordinator: Dr. Hugh Blanton

Date:
August 8, 2003
