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1. Introduction
Transducer optimization is a key aspect for successful development FlowchartTransducer optimization is a key aspect for successful development
and deployment of advanced sensors, especially when designing 3D
structures for harsh environments. Quartz has been the material of
choice for the fabrication of bulk acoustic wave (BAW) devices, Startup settings:

Flowchart

choice for the fabrication of bulk acoustic wave (BAW) devices,
which are used for measurement of many quantities, such as,
temperature, pressure, acceleration, mass.
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Table 1. Quartz cut for the shear
thickness vibration modes.

Figure 1. (a) Coordinate system adopted in the
crystal. (b) Double rotated cut angles.
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Figure 2. 2D Geometry: 10115.28 × 200 µm.
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Table 2. Constants for AT-cut quartz.
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5. Conclusions
A thin quartz plate has been simulated in 2D and 3D and the results are in good
agreement. It was shown that the displacements occurred in the x-direction, andagreement. It was shown that the displacements occurred in the x-direction, and
that the shear thickness vibration mode are presented. Next, the damping will
be included in the simulation to get correct equivalent circuit parameters and
quality factor. There is also interest in evaluating the effect of the electrodes on
the transducer, and analyze other 3D geometries. With COMSOL, it expected to
save design time before performing the actual maching of the quartz blank.save design time before performing the actual maching of the quartz blank.
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2. Theory
The piezoelectric coupling can be represented mathematicallyFlowchart The piezoelectric coupling can be represented mathematically
through the constitutive relations of piezoelectricity:

i ijk jk ij jD e S Eε= + ij ijkl kl kij kT c S e E= −Startup settings:

Flowchart

The eigenfrequency equation for the harmonics is given by following
equation:

i ijk jk ij jD e S Eε= + ij ijkl kl kij kT c S e E= −Startup settings:
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4. 3D Analysis and results
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Figure 9. Frequency response for the first
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Figure 10. Displacement field (x-component).
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Figure 10. Displacement field (x-component).
θ = 35.25° and φ = 0°.
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Figure 11. Equivalent circuit.
Table 6. Extraction of
parameters. C0 = 20.069107 pF.
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