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Robust Ultra-Wideband Transceiver Integrated Circuit Design
Abstract
Pulsed based wideband and UWB radios are well known for their use in radar technology.
UWB has also been popular for its use on high data rate applications in recent years. UWB wireless
sensor networks known for their low power and long range operation. UWB is not only a low cost
and low complexity technology with precise ranging and multipath immunity properties, but it has
also has its challenges such as pulse based synchronization, which requires low jitter and precise
delay blocks.
The thesis covers various aspects of RF and mixed signal VLSI circuit design. It is focused on
the design of a low power high data rate, and moderate range IR-UWB transceiver design with
robustness to impulsive noise. A co-simulation tool is developed for the top-down design and
automation of the UWB transceiver. The non-idealities of the receiver and the transmitted pulse are
also studied by the co-simulation tool to create an efficient IR-UWB transceiver. As a first step, the
existence of the impulsive noise in wideband channels is shown with measurements and fitted noise
models. Then, top level computer automated system models are written, extensive simulations are
performed and performance metrics are defined. The circuits are designed in reference to system
models in a top down design fashion. Various transceiver architectures are reviewed in terms of
performance and hardware complexity. A non-coherent energy detection receiver architecture is
designed with high data rate and meter range communication capability. A template based coherent
transceiver is designed with a very fine Vernier delay line for template synchronization. The
receiver is planned to be controlled by FPGA. Two extremely low power transmitter architectures
are developed with dual band and re-configurability features. Both coherent and non-coherent IRUWB transceiver architectures are realized in standard CMOS technology. Three chips were
fabricated using 130nm CMOS. The thesis presents successful experimental results on the
fabricated chips. Various measurement results for commercial MB-OFDM and IR-UWB
development kits are also included for comparison.
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