IEEE MTT Chapter Presentation
Neural Networks for RF and Microwave Design
Q.J. Zhang, Professor
Department of Electronics
Carleton University, Ottawa, Canada

Significant advances continue in modeling and CAD to meet the challenges of next
generation high-frequency electronic design. Increasing design complexity, coupled with tighter
component tolerances and shorter design cycles, demand tools that are faster, more accurate and
automated than possible today. It becomes important to achieve EM/physics-based design
accuracies not only at the component level, but also at the circuit and system levels. Recent
advances in the application of Artificial Neural Networks (ANN) to RF/microwave design
created an exciting direction of computer-aided modeling for passive and active devices at
component and circuit levels. It leads to substantial increase in modeling accuracy, speed, and
flexibility. Applications are being made in modeling and design of microstrip and CPW circuits,
multilayer interconnects, embedded passives, printed antennas, LTCC circuits, semiconductor
devices, measurement standards, filters, amplifiers, mixers and so on. Knowledge based
engineering concepts exploiting prior design knowledge are being introduced in microwave
CAD such as knowledge-based neural networks, and knowledge-aided design. This leads to new
level of CAD methodologies combining equivalent circuit/empirical models, EM/physics
simulation and behavioral modeling with ANN and optimization algorithms for fast and accurate
design of RF/microwave circuits and systems.
This talk presents a review of the state of the art in these emerging directions. The
presentations highlight implementable methodologies for automated modeling and design of
high-frequency electronic components, circuits and systems.
The presentation covers
fundamental concepts and methodologies, industrial applications, and future trends in R&D.
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