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This abstract presents the research activities currently carried out at the Department of Electrical, Electronic and
Information Engineering of University of Bologna in the field of optical communication systems. These activities include the
design and characterization of optical components, in collaboration with the University of Ferrara, and design of optical
system for radiofrequency communications. The major results of these two activities are shown briefly hereafter.

Optical Wireless Networks on-Chip
The constant increase of computational capacity demand is nowadays a key point for the future of the information and
telecommunication technologies and industrial engineering. A possible solution is the realization of chip multiprocessors
(CMP) systems where thousands of processing unit are integrated together processing the data simultaneously. Because of
the necessity of high efficiency and low latency communication between this huge amount of chips, in recent years the study
of networks on chip has taken a crucial role. In particular, our research is devoted to the realization of wireless and optical
networks for chip-to-chip communication, with the advantage of reaching low latency and low network complexity, together
with an easier integration of the antennas. Figures 1 shows the Vivaldi plasmonic antenna [1] that has been designed to be
integrated in chip structures for communicating at 1550nn, while Figure 2 shows the recent results obtained by modeling the
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probability for different network layout. The
fabrication and experimental evaluation of the proposed devices will be performed in the next months.
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Radio-over-Fiber systems for cellular network infrastructures
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Radio-over-Fiber (RoF) systems are currently used for transporting any type of RF signal (LTE, Wi-Fi, RF sky signals[3],
etc..). In telecommunications scenarios it is used where the wireless transmission is not achievable (i.e. trainway tunnels),
rather that crowded and dense places (e.g. stadiums). Our research focuses on possible cost and consumption reduction of
these systems using 850nm Vertical Cavity Surface Emitting Lasers (VCSELs) which have the great advantage to reach low
manufacturing costs compared to any other semiconductor lasers. The combined use of this laser with the standard single
mode fiber (SSMF) can provide significant cost reduction, thanks to the possible reuse of the already existing fiber
infrastructure. In our recent works, we studied the implementation of such type of link, analyzing in detail intermodal
dispersion and modal noise effects of the bi-modal propagation at 850nm within SSMF. We demonstrate that a mitigation of
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Figure 3: Example of RoF infrastructure for TLC
scenario.

Figure 4: Error Vector Magnitude
(EVM) for 5 LTE channels RoF system.
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