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Abstract

Introduction:
The loud-speaker design has not changed for approximately 90 years. Nevertheless,
improvements to digital components in the audio reproduction cycle has been implemented and
the only missing device to catch up with the digital era advancements is the acoustic transducer.
The concept of Digital Sound Reconstruction could help with existing problems tagged along
with the current speaker design such as: the frequency response and linearity [1-3]. This concept
needs an array of micro membranes to be implemented. In this simulations we focus on the
actuation of a single element of this array. The membranes are composed of a bottom electrode
a piezoelectric layer, a top electrode and a structural layer made of polyimide. The structural
layer has been used elsewhere [4-], with demonstration of great potential for Micro Electro
Mechanical Systems (MEMS).

Results: We have fabricated the devices but the performance was not as expected. Through the
analysis and modeling in COMSOL Multiphysics software we were able to see that the design
was out of the optimal range for higher acoustic energy intensity. In Fig. 1, a graph of the PZT
diameter to Hole ratio for different dimensions of holes is shown. 

Conclusions: New designs are needed for a better array device. Future simulations would be on
the acoustic energy generated by these transducers. Also looking in to the beam forming area,
which has a great potential for our micro-loudspeakers.
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