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Increasing number of devices operating at
high frequencies. SAW filters can be used as
reflective delay lines, resonators, impedance

substrate, such as lithium niobate, a
material widely used for the fabrication of
SAW devices. A thin diamond film can be

Fig.2 Simulator interface

deposited on the device by chemical SENsors, hixed-code ID tags and a wide SAW simulation Diamond deposition
. . variety of sensors (temperature, pressure,
vapour er_osmon,_openlng the door to torque, current and even chemical sensors) While being devices widely used in the After the fabrication of the devices, by means
the tabrication ot diamond-based SAW [2]. They provide passive solutions that applications listed above, the implementation of patterning proper IDTs on the piezoelectric
devices with improved characteristics. require no internal source of electrical power, of suitable and practical simulation methods surface, the whole set will be coated with
and can be remotely interrogated by means for surface acoustic wave devices is still a diamond.
of an RF beam at the appropriate frequency. major aim for designers, as they allow for Diamond can be deposited by CVD on
With proper signal-processing hardware, speedy and accurate prediction of the different substrates with complex shapes —
SAW devices can provide for the characteristics of the devices before Fig. 4
replacement of many transducers that are at fabrication. U

However, the deposition of diamond on
piezoelectric substrates is not a
straightforward task, due to phase transition

present expensive or hard to use, such as

_ In order to predict the behavior of SAW
strain gages.

devices, a general program was built in

The operating frequency of the device is MATLAB to simulate the devices temperatures below the diamond deposition
deter_r_nlned by (i) the propagation Ve!ocr[y f:haracterlstlcs. The simulator is based on the temperature or even to changes in the
and (i) the wavelength of the acoustic impulse response method [6] and has an material structure
waves. This, in turn, depends on the IDTs Interface that allows the user to calculate the '
spacing. It becomes obvious that, in order to number of finger pairs of the IDT, in order of
Increase the operating frequency, either the bandwidth and frequency that the user
piezoelectric materials with high propagation chooses. Furthermore, the simulator also
velocities should be used, or the IDTs should allows the choice of various types of
be made smaller. substrates — Flg 2.
The minimum thickness of practical IDTs lies The simulator was validated by comparing
in the micron range, so materials with high the simulated and measured response of
propagation velocities are in constant commercial SAW devices. Fig. 3 presents
demand. the response of the S321273 filter, by
SAWTRON.

Fig.4 Diamond-coated silicon V-grooves
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| Conclusions
“ 1 The deposition of diamond on the SAW
] devices will provide a simple means of
Fig.1 A SAW device in the form of a slab with an IDT C _ increasing their operating frequency. It will
at either end also protect them against wear or corrosion,
: making them capable of operating under
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