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In our modern society, the need for continuous knowledge of the human body's parameters is
a growing trend. From potentially life-saving healthcare applications to more casual cosmetics,
wellness/sport use, connected objects that monitor body parameters are part of a multibillion dollar
- and growing - market. In particular, the silver economy - i.e. the economy of elderly people -
monitoring is a target.

Yet, the need for possibly uncomfortable wires, bracelets or sometimes belts prevents the end-
users from long-term continuous use of such monitoring objects. In this context, a new field has
emerged: “epidermal electronics” [1] i.e. a new class of electronics, with devices that are tattooed on
the skin in a seamless way, and that can stretch, bent, twist or conform to any shape. Yet, epidermal
electronics still suffers a few limitations: it often requires the use of inconvenient electrodes to measure
different parameters (temperature, strain, EEG, EMG), and on the other hand the implementation
of batteries and RF radios to make active transceivers in this format is extremely challenging.

In this context, Surface Acoustic Wave (SAW) devices are particularly relevant. The resonance
frequency (if resonators are used) and the signal transmission delay of SAW devices (if reflective relay
lines are used) can be very sensitive to the physical parameters of the environment, SAW devices are
increasingly used as sensors for a large variety of parameters: gas, pressure, force, temperature, strain,
radiation, magnetic field. The SAW-based sensors present the advantage to be fully passive (battery-
less) and can be interrogated using wireless techniques.

The goal of an ongoing project at IJL is to develop a new generation of imperceptible wireless
on-skin stretchable surface acoustic wave sensors. This talk will focus on various routes to yield this
new class of sensors with emphasis on:

- Packageless WLAW (Waveguiding Layer Acoustic wave) sensors and the route to ultrathin
devices.

- Stretchable on-skin antennas using advanced stretchable electronics micro-fabrication.

- Applications to temperature [2] and magnetic field [3] sensors. Wireless sensors
measurements.
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