B> e

(S

@ IE E E AP/ED/MTT Italy Chapter (North)

IEEE Distinguished Lecturers Series

Seminar Announcement

Prof. Shiban Koul

Indian Institute of Technology Delhi
New Delhi 110016, India.

Circuit to System Level Practical Microwave
Education

Tuesday, Oct. 15, 2013, 3:00 PM

Room Garda', Department of Information Engineering and Computer
Science

Universita degli Studi di Trento, entrance: Via Sommarive, 5 - 38123 Povo (Trento)

Abstract

Recent years have seen rapid changes in RF techniques as well as technology. This trend is
continuing enabling the use of increasingly higher RF frequencies with their inherent
advantages of smaller size components and larger bandwidth. In particular, the use of planar
circuit architecture and integration using micro-machining technology has opened up new
opportunities in terms of reduction in cost, weight, volume, power consumption as well as
extension of operating frequencies. In keeping with the advances in technology, the design
approach is also undergoing a rapid change through improved digital signal processing (DSP)
techniques and CAD tools. Thus the scope of RF Design Techniques and Technology, that was
confined to lower microwave frequency bands (~10 GHz), has expanded to encompass the
millimeter wave frequency band (30-300 GHz). This paradigm places new demands on
Microwave Education. The responsibility of microwave educators today is to drive students
beyond the basic concepts to circuit and system level practical hands-on-education in order to
produce highly skilled and motivated wireless engineers who are directly usable to the industry.

The present talk is focussed to motivate students to opt for career in RF and Microwave
Engineering. Starting with the behavior of conventional circuit elements at RF and Microwave
frequencies and describing equivalent lumped circuit models of distributed transmission line
elements, different technologies available to a designer to built Microwave and Millimeter
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Wave Integrated Circuits and subsystem will be presented. Starting from conventional
microstrip technology, other key technologies including suspended stripline, dielectric
integrated guides, fin line, MMIC, RF CMOS and LTCC will be briefly described. Design
methodology including use of existing CAD tools leading to development of several high
performance components/ subsystems at lower microwave frequencies as well as millimeter
wave frequencies centered around 35 GHz, 60 GHz and 140 GHz will be presented.
Micromachining has recently been applied to millimeter wave field to create low loss and high
performance components and antennas. Methodology for the design, development and
fabrication of passive components, antennas and switches at millimeter wave frequencies will
be described next. Concept of developing reconfigurable RF circuits using either variable
capacitors or switches will then be briefly presented. Future research activities in our group in
the area of RF Nanotechnology will also be discussed. In the end, practical demonstration of
several pre-fabricated passive and active components at Microwave frequencies will be given
using a handheld network analyzer and special custom made test jigs.
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