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Ultrasound is the most widely used medical imaging modality worldwide because it is safe, fast, portable, and
inexpensive. The global market is currently over $5 billion annually and continues to grow faster than GDP.
Imagers can be divided into three main parts, the transducer probe, an electronic processing unit, and the
display. Piezoelectrics are the key component of the probe where they generate and detect ultrasonic waves.
The rest of the imager is electronics controlled by software. With the dramatic miniaturization of elec- tronics
over the last half century the rest of the imager has become largely a computer and software. Hence, advances
in piezoelectric materials and designs that fully exploit piezo- electric properties have been, and in the future
are expected to be, essential for progress.

This overview presentation will describe the main requirements for various medical diagnoses: penetration,
resolution, contrast, frame rate, and field of view, and will show how these change for different medical exams.
For example, transducers for a cardiac stress test, a 2" trimester fetal exam, and a peripheral vascular exam
will all have different shapes and sizes. An exploration of the physics behind these requirements will enable
a better understanding of the various structures. Transducer design tools, materials, and fabrication will be
briefly described. Throughout the focus will be on the role of piezoelectric properties and how they impact
clinical practice. After approximately half a century of dominance by PZT piezoceramic materials, single
crystal materials, both the binaries and ternaries, are starting to find their way into medical products. are
beginning to show membrane based transducers operating either piezoelectrically or electrostatically. A wide
range of ultrasound images and videos will illustrate the rich variety of the technology, some extensions to
non-imaging applications like drug delivery and therapy, and suggest some of the opportunities for further
progress.
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