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3.1 LEARNING OUTCOMES

Knowledge of the fundamentals of optical radiation and its relation to the characteristics of optical transmission systems-

Knowledge of light propagation in optical fibers, particularly in single-mode (telecommunications standard) and modified 

dispersion optical fibers

-

Knowledge of the characteristics of the optical transmitters based on LEDs, SuperLEDs  and lasers and ability to choose 

the most appropriate optical transmitter

-

Knowledge of the optical receivers based on PIN and APD photodiodes and ability to choose the most appropriate 

characteristics of an optical receiver

-

Ability to design IM-DD point to point systems, and multilink with regenerative repeaters and optical amplifiers-

Knowledge of the optical multiplexing systems in the time domain and in the wavelength domain and ability to analyze the 

appropriate multiplexing for an application, and to evaluate the performance of an application with a given multiplexing

-

Knowledge of the techniques and the technologies of optical switching  and ability to analyze the appropriate switching to an 

application, and to evaluate the performance of an application with a given switching mechanism

-

Knowledge of the future evolution of optical networks, especially packet or burst switching-

Knowledge of typical access networks in optical networks and ability to design and evaluate its performance.-

Knowledge of the usual metropolitan networks in optical networks and ability to design and evaluate its performance-

Knowledge of the usual long-distance networks in optical networks and capacity to design and to evaluate its performance-

4. OBJECTIVES

To know the characteristics of the optical radiation and the advantages of optical transmission systems

To know the propagation characteristics of the optical fibers and its different types

To know the basis principles of a LED, a SuperLED and a Laser, and to know the composition of the transmitter block

To know the structure and characteristics of the PIN and APD photodiodes and to characterize the optical receivers

To know the optical devices used in optical fiber communications systems

To design point to point IM-DD systems, multilink with regenerative repeaters and optical amplifiers

To understand the operation of the optical multiplexing in the time domain and in the wavelength domain , and to analyze the 

characteristics and limitations of WDM and DWDM systems

To understand the benefits of switching in the optical domain and analyze optical switches and several implementation 

technologies

To study multiplexers and demultiplexers wavelength devices, as well as the insertion and extraction channels

To explain the concepts of optical packet and burst switching networks and its development

To know the architecture, generic topology and design of an optical network

To know the usual types of access networks such as CATV and FTTx

To know the characteristics and types of metropolitan networks

To know the architectures of the usual long distance networks
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6. COURSE ORGANIZATION

CONTENTS

1 THEMATIC AREA 1: Introduction

2 THEMATIC AREA 2: optical transmission elements

2. Optical transmission media

3. The optical transmitter

4. The optical receiver

5. Basic Optical Devices

3 THEMATIC AREA 3: design of point to point or point to multipoint optical transmission systems 

6. Design of optical transmission systems

4 THEMATIC AREA 4: optical networks

 7. Optical Multiplexing

 8. Optical Switching

 9. Optical networks

%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Written theoretical and practical final exam  60,00 Written exam Yes Yes

Reports and exercises  10,00 Work No Yes

Reports of laboratory works  30,00 Work No Yes

 100,00 TOTAL

Observations

Attendance at lab is mandatory, as well as delivery of reports of laboratory works. You must obtain a grade of at least 4 out of 

10 in the final written test to pass the course.

Remote evaluation is considered, including reports, exercises, laboratory work and written tests, in case a new COVID-19 

emergency alert makes it impossible to be implemented in person.

Observations for part-time students

Part-time students who are not eligible to get their continuous assessment will conform their final mark by the lab reports, with 

a weight of 30% and the same conditions as full-time students, with compulsory attendance, and the final written exam, with a 

weight of 70%.
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J. Capmany, F. Fraile, J. Marti, Fundamentos de Comunicaciones Opticas, Ed. Sintesis, 1998.
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