Silicon-based Millimeter-Wave"

V)

Multiple-Antenna Transceivers: From

Beam-Forming to Baseband

RSVP to
Nagi.Naganathan@lsi.com or
kmartin@aitechnology.com

Open/Free to Everyone (IEEE
Members, Non Members,
Students)

For details, please visit IEEE PCJS
website:
http://ewh.ieee.org/r1/princeton-
centraljersey

Directions:
http://maps.rutgers.edu/building.asp
x?id=88

SPEAKER: PROF. HARISH KRISHNASWAMY

Abstract:

Multiple-antenna transceivers will play a crucial role in emerging
silicon-based millimeter-wave wireless applications, both for
communication and wireless sensing.

The first segment of this talk will cover new architectures and circuit concepts
that exploit silicon integration for the implementation of high-performance
multiple-antenna transceivers at low area and power consumptions. A new
nonlinear multi-functional phased-array architecture utilizes the nonlinear
injection-pulling properties of a tuned ring oscillator locked in a PLL to achieve
phased-array functionality at a fraction of the area and power requirements of
conventional techniques. A new MIMO-radar architecture, termed the RF-
Multibeam Spatio-Temporal RAKE architecture, combines waveform diversity
with multi-beam beam forming to isolate line-of-sight (LoS) reflections from
multipath for enhanced radar scene reconstruction. Experimental results from
several CMOS mm-Wave prototypes will be presented.

The second segment of this talk focuses on the implementation of
power-efficient high-data-rate baseband processors for mm-Wave
transceivers. The partitioning of baseband signal processing between
the analog and digital domains is analyzed within the context of
technology scaling. It is found that application-specific analog pre-
processing techniques reduce the requirements on the analog-to-
digital converter (ADC) and lead to power-efficient implementations.
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