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Research objectives:
Nowadays the design and the development of wideband digital transceivers requires the knowledge of both different theoretical fields and the practical advantages offered by various available hardware solutions.
High data rate communication standards based on multi-carrier modulations (e.g., OFDM) or spread-spectrum techniques (e.g., UWB) require smart implementation techniques and efficient yet easy-to-implement adaptive algorithms able to reconfigure the transceivers on-the-fly for maximum performance, power-consumption or throughput. In this context several problems regarding the physical layer of modern transceivers still need to be solved and innovative solutions are under research.
The main objective of this research activity consists in:

· the development of both algorithms and implementations of innovative communication techniques for efficient digital signal processing of wideband modulated signals;

· the decoding of error correcting codes based on innovative ultra-low power analog-digital hybrid techniques (e.g., factor graphs for LDPC and Turbo codes);
· study of the modern embedded hardware solutions with the aim of exploiting their unique features in a bottom-up design procedure compared to the traditional top-down approach.
Proposed research activity:
At the beginning of the activity, the efforts will be focused on the study and exploration of current state-of-art architectures for wideband and ultra-wideband transceivers based on low-cost programmable embedded devices (DSP, FPGA) targeting both conventional radio channels (wireless systems) and innovative communication channels (e.g. powerline communications – PLC).

This will be followed by the development of a reference design for the solution previously found which best meets the targets of flexibility and future-upgradeability. Such reference design will be developed in an high-level framework (Simulink, Labview) and will then be mapped (using hardware description languages like VHDL and Verilog) into real hardware for performance measurement and verification.

Research work will then be conducted on the basis of the experience gathered in the previous steps regarding the critical problems afflicting the current state-of-art solutions. Innovative solutions and hybrid analog-digital techniques will finally be implemented on custom silicon ICs using the reference design as initial base, with the help of the best software packages used by the industry (Cadence Virtuoso, Synopsys Design Compiler).

Supporting research projects (and Department)

The research activity will be accomplished in the framework of the Network of Excellence in

Wireless Communications++ (NEWCOM++), funded by the EC in its FP7.
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