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Introduction to the Special Issue on
Micromachined Ultrasonic Transducers
ltrasonic transducers have traditionally been implemented with crystals such as quartz, lithium niobate,
lead zirconium titanate combinations, and others; or with
capacitors but mostly in airborne ultrasound applications.
With the advent and maturation of silicon micromachining, new possibilities for making ultrasonic transducers
have emerged, both for piezoelectric based and capacitor
based devices, and for both airborne and immersion applications.
Thin vibrating membranes of silicon, silicon nitride, alumina, diamond, and other materials can be easily made
and vibrated with piezoelectric, capacitive, magnetic, thermal, and other types of driving mechanisms. More attention has been given to capacitive ultrasonic transducers because with the use of integrated circuit manufacturing techniques it is possible to make capacitors with
sub-micron gaps where electric ﬁelds of over 108 V/m can
be sustained. The merit of such a high electric ﬁeld is
that it results in transducers where the electromechanical coupling coeﬃcient can get close to unity, and thus
be very competitive with the best piezoelectric materials.
Added to this advantage is the broad bandwidth resulting
from using over-damped membranes in immersion applications, the control aﬀorded by integrated circuit manufacturing techniques in making single element, 1-dimension,
1.5-dimension, and 2-dimension arrays, and the ease of integration of the transducers with electronic circuits.
The last ten years have seen a tremendous rise in the
research and development of the micromachined ultrasonic
transducers as evidenced by the number of papers on the
topic in conferences and scientiﬁc journals. Another evidence of the growth in the ﬁeld is the development of
research activities in the topic in most countries around
the world. In Europe for instance, European community
funding has enabled research and collaboration between
groups in various countries. Such activities seem to be
on a course of continuing growth towards adoption of the
technology, at least for some niche applications. Presently,
there is commitment from major medical ultrasound imaging companies to provide commercial products with these
transducers, in the very near future.
This special issue attempts to oﬀer a number of publications that span a comprehensive list of topics of interest
in the development of the micromachined transducer. A
lot of good development in modeling and implementation
has taken place in 10 years, but more, much more needs
to be done to bring about a complete understanding of
these devices. It is hoped that this issue will help encourage more research and development in this ﬁeld to help
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realize the full potential of the micromachined ultrasonic
transducers.
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