EE 475  Optical Communications
Designation:  Elective

Catalog Description:  EE 475 Optical Communications (3) Principles and applications of optical fibers and waveguides. Fundamentals of optical communication systems (optical links, high-speed systems, wavelength-division-multiplexing networks, and network elements) and optical components (guided-wave circuits, lasers, detectors, and optical amplifiers). System and network integration issues. A–F only. Pre: 341 (or concurrent) and 372; or consent.

Credits:  3

Pre-and Co-requisites:  Co-requisite:  EE 341 "Introduction to Communication Systems".  Pre-requsite: EE 372 "Engineering Electromagnetics II" 

Class/Lab Schedule: 3 lecture hours per week
Topics Covered: 

· Review of Network Topologies and Review of Communication Theory (2 hours)

· Principles of Optical Propagation: Review of EM theory, Propagation in Dielectric waveguides, Optical Fibers (8 hours)

· Optical Sources: Review of Physical Electronics, LEDs, Laser diodes, and other coherent optical sources (6 hours)

· Techniques for Power launching and Coupling: Source to fiber launching and fiber to fiber launching (2 hours)

· Physics of Optical Detectors: Photoconductive materials and Photodiodes (5 hours)

· Noise in Optical Communications: Noise characterization, noise sources, and noise in optical com elements (6 hours)

· Optical Modulators: Direct modulation, Electro-optic modulation, Electro-optic phase modulation, Acousto-optic modulation (4 hours)

· WDM Concepts and Components (4 hours)

· Optical Amplifiers: Front-end amplification, EDFA, OSA, Raman Amplifiers, Noise considerations (4 hours)

· Principles of Nonlinear Optics (2 hours)

Text Book and Other Required Materials: "Computer Organization and Design: The Hardware/Software Interface" by Patterson and Hennessey

Course Objectives and Their Relationship to Program Objectives:
EE 475 addresses fundamental and contemporary issues of optical communications, communication components, and state-of-the-art applications found in current literature publications.  A student should understand (i) propagation of light in fiber, (ii) the principals of operation of active and passive optical communication components, and (iii) the principles of designing optical communication systems.  A student should be able to design and technically analyze optical communication systems.   In addition, students should be able to search for, reference, and critically review primary journal articles in the field of optical communications. [Program Objectives this course addresses:  A, B, and D.]

Course Outcomes and Their Relationship to Program Outcomes:

The following are the course outcomes and the subset of Program Outcomes (numbered 1-11 in square braces "[ ]") they address:

· Understand the propagation of light in optical fiber.  

· Understand the principles governing optical sources and amplifiers used in optical communications.

· Design optical communication systems to serve a defined purpose. [3,5]

· Analyze optical systems for performance and utility. [5]

· Critically review and summarize modern topics in optical communications. [8,10]

Contribution of Course to Meeting the Professional Component

Engineering Topics:  100%

Computer Usage:  

The course makes use of Internet services such as email and the web, for references, as well as word processing programs for preparing papers.  The course has a web site, which has downloadable homework documents, as well as reference links.  Approximately 25% of the assignments use computers.  

Design Credits and Features:  

EE 475 has 1.5 design credits.  About 20% of the homework assignments involve designing components of optical communication systems.  One of the two mid-term exams involves design problems and the final exam is completely design oriented. 

Person(s) Preparing Syllabus and Date:  A. Bullock,  March 16, 2003
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