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ABSTRACT:

In the recent years unwired SAW sensors and identification tags have come under notice with a
growing number of publications and applications. In this presentation the operating principles of
wireless passive, mostly SAW based identification marks and sensors are shown.

The whole radio based sensor system consists of a read-out unit, comparable to an RADAR
device, and a passive transponder, consisting of a surface acoustic wave (SAW) device wired to
an antenna. The surface acoustic wave stores the read-out signal for a predefined period of time to
suppress all environmental echo interferences. Physical or chemical effects may influence the
propagation characteristics of the surface acoustic wave. Two fundamental devices allow storing
and modulating of surface acoustic waves: the resonator, and the uniform or chirped delay line.

In this presentation, the transponder setup using a reflective delay line, resonator, or impedance
sensor is discussed in detail, as well as the setup of the read out unit using a pulse or FMCW
radar. Special emphasis is set on the achievable accuracy and on the sensitivity range. Several
applications of such sensor systems and their state-of-the-art performance is presented by way of
examples which include identification marks and wireless measurements of temperature,
pressure, torque, acceleration, tire-road friction, magnetic field, and water content of soil. A
discussion of other resonant structures which also could be used in a passive transponder system
will close the presentation.
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