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“ADVANCED WIRELESS PRODUCT DESIGN”

From Componentsto Smart Antenna Systems
NicholasE. Buris
The ultimate objective of thistalk isto propose research and development activities toward the

achievement of the more advanced € ectromagnetic design capabilities required to address future
industria and consumer eectronics products, particularly wireless products.

In order to ducidate the need for better design capabilities, the talk starts with the description of some
advanced antenna concepts for wirdess devices. The examples are chosen so that they span the key
fundamenta dectromagnetic principles from dectricdly smdl to Smat or Multiple Input Multiple
Output (MIMO) antennas. Recently, the number of papers on “antenna miniaurization”
dramaticaly increased. The performance trade-offs involved with miniaturization of antennas and key
principles for robust comparisons are briefly reviewed. Miniaurization and product complexity point
toward inderdisciplinary design. Moreover, in Smat Antenna systems, the multiple antennas are used to
provide additional design degrees of freedom to optimize more advanced communicetions systems.
Some of the peculiarities of MIMO antenna performance are described, especidly as they relate to the
propagation environments that they operate in.  System performance metrics, such as Bit Error Rate, are
discussed as they are more reevant than traditiond antenna metrics MIMO systems point toward cross-

layer design and optimization

The tak concludes with a proposed framework for Multidisciplinary Optimization and Cross-Layered
Desgn. This framework outlines a dructure and requirements for the participating software tools.
Additiondly, requirements on eectromagnetic solvers are described s0 that they can handle these new
complex tasks. In paticular, the exciting new fidd of doman decompostion is mentioned and
extensons that could smultaneoudy address geometric complexity and full wave solution of large

antenna arrays encountered in MIMO systems.
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