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1. B2 (Summary)

The purpose of this research is to realize a

reservoir computing system using Surface Acoustic
Wave (SAW) resonator. For a resonating physical
reservoir computer, a non-linear operation mode,
and control the quality factor is required. To achieve
this in a SAW device, we fabricated a series of
resonating SAW Fabry-Perot cavities with a narrow
acoustic aperture, and various acoustic mirror
reflectivity. Through this method, we achieved a
non-linear SAW device, with designable Q-factor in
air.

2. 328k (Experimental)
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SAW Resonators are fabricated by the patterning
of Aluminium electrodes on the surface of Y-cut Z-
propagating Lithium Niobate (LiNbOs). Initially, an
aluminium thin film was deposited onto the surface
of the LiNbOs
evaporation. UV photolithography was used to

wafer using electron beam
pattern electrodes on the surface of the LiNbOs
wafer. The final electrodes could then be formed
The

response of the SAW resonator device structure was

through wet-etching. electro-mechanical

measured using an Impedance Analyser, and Vector

Network Analyser.

3. fFRLEER

% (Results and Discussion)
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Figure 1 Sample device and impedance spectra.

A sample of a fabricated device can be seen in
Figure 1 a) b), alongside a typical impedance
spectrum in Figure 1 ¢) d). The electrical response of
the fabricate devices show good agreement with
theory. In addition, the Q factor of the non-linear
SAW device could be controlled between 250 and
1000 by varying the total periods of the distributed
reflectors. This is shown in Figure 1 d). This
indicates that the “fading memory” property for
reservoilr computing can be readily controlled for

SAW resonator implementations.
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