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1. Patent: A. Verma, F. Urbani, and D.W. Stollberg, “Integration of an Aperture-Coupled Nanofilm Microstrip Antenna in
an Integrated Circuit Chip,” United States Patent and Trademark Office, No. 9,679,828, June 2017

2. Patent: A.C.S. Ratcha, A. Verma, R. Nekovei, and M.M. Khader, “Heterojunction Schottky Gate Bipolar Transistor,”
United States Patent and Trademark Office, No. 9,793,430, October 2017,

Development of the first set of microwave antennas

from nanofilms and nanotubes.

Possibility of spontaneous optical emission in

silicon nanowires
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Silicon breakthrough could make key
microwave technology much cheaper
and better

UNIVERSITY OF WATERLOO
]

Researchers using powerful supercomputers have found & way to generate microwaves with
inexpensive silicon,  breakthrough that could dramatically cut costs and improve devices
such a5 sensors in self.driving vehicles.

"Until ng

W, this wias considered impossible,” said C R. Selvakumar, an engingering professor
at the University of Waterloo who proposed the concept several years ago.

High-frequency microwaves carry signals in a wide range of devices, indluding the radar units

police use to catch speeders and collision-gvoidance systems in cars

The microwaves are typically generated by devices called Gunn diodes, which take advantage

af the unique praperties of expensive and toxic semiconductor materials such as gallium

When voltage is applied to gallium arsenide and then increased, the electrical current running
through it also increases - but only to a certain point. Beyond that point, the current

decreases, an oddity known &5 the Gunn effect that results in the emission of microwaves.

Lead researcher Daryoush Shiri, & former Waterloo doctoral student wha now works at
Chalmers University of Technology in Sweden, used computational nanotechnology to show
that the same effect could be achieved with silicon.

The second-most abundant substance an earth, silicon would be far easier to work with for

Possibility of GUNN effect in silicon nanowires

Dr. Amit Verma

v'Full Professor of Electrical Engineering;

v Award-winning author of books in literary fiction

v “Professor of the Year” award from the 2015 graduating class

v TAMUK Faculty Senate President 2015

v'Co-holder of 7 patents and 1 pending patent

v'Notable inventions — a new class of microwave antennas; new
power switching device

v'Co-authored about 60 peer-reviewed research papers — work
has received wide media coverage

v'Opinion Contributor for Corpus Christi Caller Times and
other news publications



	Slide Number 1

