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Abstract: In 2002, the FCC allowed the unlicensed use of frequencies from 3.1-10.6 GHz for ultra wideband communications systems. Such systems use very large bandwidths (at least 500MHz at a time) and transmit at extremely low power levels (-41.3 dBm/Mhz).  Since then, the WiMedia UWB standard has emerged and has enabled wireless personal area communication at speeds up to 480 Mbps with the promise of even greater speeds in the future.   In this talk, I will demonstrate unique applications that currently can only be enabled by UWB technology.  Additionally, I will overview the coding architecture of WiMedia’s OFDM based coding system and discuss the challenges in designing robust high-speed wireless systems.
Nadeem Ahmed received his B.Sc. degree from the University of Manitoba in 1998 in Computer Engineering.  He received his M.S. and Ph.D. degrees in 2000 and 2004 from the department of Electrical and Computer Engineering at Rice University where he was a Texas Instruments Fellow and NSERC PGS A and B recipient.  Since June 2004, he has been a Communications Systems Engineer at WiQuest Communications, where he designs advanced coding and signal processing algorithms for the first 1+ Gbps ultrawideband system.

Previously he has spent time working with several research centers including the Texas Instruments DSP Solutions R&D center, Nokia’s R&D center and Telecommunications Research Laboratories (TRLabs).  His research interests lie in information theory and signal processing for communication systems.  He has worked on coding systems, modulation, detection,  equalization  and power distribution  techniques for both wireline and  wireless applications.   His 

recent research interests lie in the optimization.
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 Abstract: In this presentation, we will discuss several top-level issues for low-supply, low-current, and wideband RFIC design for UWB transceiver application from 3 to 10 GHz in sub-micron CMOS process. Topics will cover both transceiver architectures and circuit topologies. First, we will compare the pros and cons of dual-band line-up and single-band line-up for the transceiver front-end architecture, in a compromise between off-chip part count reduction for customer’s BOM and die-area economy for Wiquest. Second, we will go over several beam-forming transceiver architectures for adaptive antennas to improve the receiver sensitivity. The main issue here is how to improve the transceiver performance without significantly increasing the silicon die area. Third, we will explore the issues of on-chip TR switch design for both single-ended and differential architectures. Incorporating the TR switch on chip will avoid the package parasitics, which we believe is the main cause of limited TR switch bandwidth. At last, we will discuss two synthesizer architectures, the SSB mixer solution and multi-VCO solution. The pros and cons for the UWB synthesizer design lie in the compromise among low-current requirement, side-band spur reduction, and silicon die area.
Yan Cui received BS degree in Electronic Engineering from Peking University in 1989, MS degree from Institute of Physics, Chinese Academy of Sciences, in 1992, and MSEE from University of Utah in 1996. He joined Wiquest Communications in October, 2005, as a Senior RFIC Design Engineer. Before that, he worked for Motorola and Freescale for total seven years as a Senior Staff RFIC Design Engineer in the area of low-IF RFIC for three generations of GSM transceiver design. His design work include low-IF and direct conversion mixer down-converter, quadrature generation, and voltage control oscillator. He also worked for US Robotics and Maxon America for three years in the area of RF transceiver design for analog cellular applications. His current design work with Wiquest includes power amplifier, transmitter modulator, power detector, and SAR ADC for UWB transmitter front-end application. Yan Cui has three issued US patents and one patent pending.
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