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CMOS Integrated Circuits for Multi-Antenna Wireless Communications

Abstract: Multiple-input-multiple-output (MIMO) systems are poised to form the next frontier in the quest for higher data rates, network capacity and quality-of-service in wireless local area networks. This talk presents an analog-centric overview of next-generation MIMO transceivers and research into two important analog subsystems.

The first subsystem is an integrated four-antenna receiver for narrowband beamforming and spatial diversity applications. It uses RF combining techniques and is implemented in a 90nm CMOS technology. The ability of multi-antenna receivers to reject interferers based on their direction of arrival is also demonstrated. 

The combination of increasing bandwidths and diminishing voltage headroom in nanometer CMOS technology pose extreme challenges to the design of the analog-to-digital converter (ADC). The second part describes the design and measurement of a wideband sigma-delta () ADC that digitizes 40MHz-bandwidth signals with an oversampling ratio of 8X.  An important current research theme is in digitally-assisted analog circuits which use poor analog circuits with intensive digital calibration to correct for technology-related impairments in nanometer CMOS technologies. We briefly discuss some of our recent work in digital calibration on  converters.
Throughout this talk, we will also discuss future research directions in RF and analog integrated circuits with a specific focus on next generation wireless systems.
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