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1. DELINEATORS
1.1 Settore scientifico‐disciplinare: ELETTRONICA 09/E3 ex ING‐INF01
1.2 Crediti formativi universitari: 6‐CFU
1.3 Docente: Antonio d’Alessandro
1.4 Contatti docente: 06‐44585459, e‐mail: antonio.dalessandro@uniroma1.it
1.5 Offerto ai corsi di studio: Laurea Magistrale in Ingegneria Elettronica 2° anno, Laurea Magistrale in
Telecomunicazioni 2° anno
1.6 Calendarizzazione: secondo semestre
1.7 Tipologia di valutazione: esame con votazione in trentesimi
1.8 Anni accademici di riferimento: 2013‐2014
2. OBJECTIVES
The course provides a consistent knowledge of characteristics and design techniques of fiber optics
components and systems for wavelength division multiplexing communication systems. Both class lectures
and laboratory projects will be given. The student will acquire the expertise to design and to evaluate
performance of most fiber optic communication systems.
3. FORECAST LEARNING
The students wiil be able to design WDM (Wavelength Division Multiplexing) wide band fiber optical links
and to evaluate their performance. Furthermore state of the art in the field of fiber optic communication
systems will be presented by means of seminars given by invited experts of international level.
4. SYLLABUS
Return‐to‐zero (RZ) and non‐return‐to‐zero (NRZ) optical signals. Optical channel capacity. Multi‐mode
Fibers: propagation and multipath dispersion. Single‐mode fibers: propagation characteristics, dispersion
and limitations in optical communication systems. Bit‐rate and link length product. Dispersion
management. Fiber nonlinear optical effects. Fiber cables and connectors. Optical transmitter deisgn.
Direct modulation. Frequency chirp. Intensity and mdeo partition noise, spectral linewidth. Source‐fiber
coupling, optical feedback and isolators, driving electronic circuits, integrated optic modulators. Receiver
design: front‐end, linear channel, data recovery. Receiver sensitivity and power penalties. Receiver
performance measurements: eye‐diagram, BER vs received power, sensitivity vs bit‐rate diagrams. Design
and performance evaluation of a fiber optics communication system. Point‐to‐point fiber links and optical
networks. Power and rise time budgets. Degradation of system performance and power penalty evaluation.
Optical system CAD. Photonic switching systems. Wavelength division multiplexing systems: architectures,
components and performance. Linear and nonlinear crosstalk. Optical amplifiers. Spectrum, bandwidth,
gain saturation and noise. Semiconductor amplifiers. Erbium‐doped fiber amplifiers: pumping schemes,
gain spectrum characteristics: gain vs pump power, gain vs amplifier length. Amplifier noise. Sensitivity of
an optical receiver with an optical pre‐amplifier. Non‐uniformity gain equalization techniques. Cascaded in‐
line amplfiers. Outlines of Raman and Brillouin optical amplification.
5. TEXTS







G. P. Agrawal, Fiber‐Optic Communication Systems, 2nd edition, Wiley Interscience, 1997
H. Nishihara, H. Masamitsu, S. Toshiaki, Optical Integrated Circuits, McGraw‐Hill, 1989
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B. E. A. Saleh, M. C. Teich, Fundamentals of Photonics, Wiley‐Interscience, 1991
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