
The lamb wave (LW) based MEMS, have an import-
ant potential to use in new generation high-fre-

quency filters, oscillators, and sensor designs. We 
proposed a novel-lamb wave device design enabling 
the phase control of a narrow-band filter. The struc-
ture contains a 2-port LW device fabricated using 
aluminum-nitride thin-film. A capacitive transducer 
(CT) is mounted to the cavity under the film to apply 
mechanical stress to the film. The stress applied to 
the film results in a phase velocity change in the LW 
traveling through the film. The design is the first LW 
device with a controllable phase.

We analyzed the physical structure and the param-
eters, and the fabrication method to used is also 
presented. The COMSOL Multiphysics simulation 
program is used for the proof of concept. We have 
tested an LW-device that has 200nm AlN-film and 
two IDT structures that can excite acoustic waves 
with 100MHz center frequency. A CT is placed under 
the film with 1µm distance between its plates. The 
relation between the voltage applied to the CT, and 
the stress vs LW phase difference relation is investi-
gated.

The simulation shows that 1.2882-1.2993 radian 
phase shifts are provided by using 0-34.6 kPa applied 
stresses respectively while the response is almost 
linear. These stress values can be provided by voltag-
es applied to CT between 0-50 V respectively while 
the response is almost quadratic. The wafer bonding 
technique is used to form the cavity and CT struc-
ture. The AlN film on one side is formed by sputter-
ing and wet Si etching.
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