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1. Academic unit offering the curricular component (Faculty, Center, Institute, Campus):

Center of Technology

2. Department offering the curricular component (when applicable):

Teleinformatics Engineering Department

3. Undergraduate course(s) offering the curricular component
Code of

the
Course

Name of the Course Course
Degree1

Curriculum
(Year/

Semester)

Nature 
of the

Component2

Semester
of Offer3 Habilitation4

91 Telecommunications
Engineering Bachelor 2015.1 Optional - -

4. Name of the curricular component:
Optical Communications

5. Code of the curricular component (filled by PROGRAD):
TI0064

6. Prerequisites No (  ) Yes (x)
Code Name of the curricular component / activity
TI0053 Waveguides
TI0060 Electronic and Optoelectronic Materials

7. Corequisite No (x) Yes (  )
Code Name of the curricular component / activity

8. Equivalences No (  ) Yes (x)
Code Name of the curricular component / activity
TI0029 Optical Communication Systems

9. Day period of the curricular component (more than one option can be selected):
 (x) Morning                (x) Afternoon             (x) Night 

1 Fill with Bachelor (Engineer), Licenciate, or Technologist.
2 Fill with Mandatory, Optional, or Elective.
3 Fill when mandatory.
4 When elective, fill with the habilitation or emphasis to which the curricular component is linked.



10. Regime of the curricular component: 
 (x) Semester               (  ) Yearly                       (  ) Modular 

11. Justificatory for the creation/regulamentation of this curricular component

In the context of high-speed integration, fiber-optic communications systems play an essential role in
establishing and maintaining data, voice and video communications.

12. Objectives fo the curricular component:

Provide  the  student  with  the  conceptualization,  understanding  and mastery  of  the  use  of  various
methods and techniques in optical communications systems, as well as the ability to design fiber optic
communications systems.

13. Syllabus: 

Introduction  to  fiber  optic  communications;  review  on  Maxwell  equations,  wave  equations  and
waveguides;  optical  fibers;  optical  devices,  optical  interferometers,  optical  modulators,  optical
transmitters;  optical  modulators,  optical  receivers;  coherent  optical  systems;  multi-channel  optical
systems; optical amplifiers; soliton communication systems.
 

14. Program:

1. Introduction to fiber optic communications: historical perspective, basic concepts.

2. Review  of  Maxwell  equations,  wave  equations  and  waveguides: Wave  propagation  in
dielectric media; propagation in anisotropic media; polarization of light; optical fibers.

3. Optical fibers: monomode fiber and step and gradual multimode fiber; dispersion in fibers and
fibers  with  displaced  dispersion;  Bragg  grid  in  fibers;  optical  filters;  Fibers  of  photonic
crystals.

4. Optical  devices: Optical  circulator;  optical  coupling;  beam  divider  by  bias,  rotator  and
compensator; optical attenuator.

5. Optical interferometers: Mach-Zenhder, Michelson and Sagnac interferometer.

6. Optical modulators: Phase modulator, amplitude and polarization.

7. Optical  transmitters: light  emitting  diodes;  semiconductor  lasers;  description  of  the
photodiodes.

8. Optical receivers: description of the receivers; noise in receivers; sensitivity of the receptors.

9. Coherent  optical  systems: modulation  formats;  demodulation  schemes;  error  rate  in
information transmission (BER); degradation of performance.

10. Multichannel  optical  systems: optical  systems  WDM;  WDM components;  time  division
multiplexing (TDM).

11. Optical amplifiers: semiconductor laser amplifiers;  Raman amplifiers;  Brillouin amplifiers;
doped fiber amplifiers.



12. Solitonic communication systems: solution of the Schroedinger equation; soliton dispersion;
collision between solitons.

15. Workload description
Number of

Weeks:
16

Number of
Credits:

04

Total Workload in
Hours:

64

Theory
Workload in

Hours:
64

Practice Workload
in Hours:

-

16. Basic bibliography: 
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of America, 1995.


