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Bioinspired Acoustic Particle Velocity Sensor

CNF Project Number: 322424
Principal Investigator(s): Jian Zhou

User(s): Xiangyu Wei, Wanyin Zheng

Affiliation(s): Department of Mechanical Engineering, Binghamton University

Primary Source(s) of Research Funding: Binghamton University startup, National Science Foundation

Contact: jianzhou@binghamton.edu, xwei2@binghamton.edu, wzheng7@binghamton.edu

Research Group Website: https://www.zhou-labs.com/

Primary CNF Tools Used: LPCVD silicon nitride deposition

Abstract:

Inspired by the velocity-sensitive ears of small animals
[1, 2], vector acoustic sensing using viscous-driven
mechanical structures is emerging as a promising
alternative to traditional pressure-based sound detection.
We have performed silicon nitride deposition using
CNF, which serves as the structural layer for forming
slender microbeams used in bioinspired acoustic
particle velocity sensing. This vector sensing approach
overcomes fundamental limitations of scalar pressure-
based acoustic sensors, offering intrinsic advantages
in directional sound detection, source localization, and
noise rejection.

Research Summary:

We used CNF facilities for silicon nitride deposition
on double-side- polished wafers. The deposited silicon
nitride served as the structural layer for fabricating
slender microbeams designed for bioinspired acoustic
particle velocity sensing.

Conclusions and Future Steps:

We successfully fabricated slender silicon nitride
microbeams (Figure 1) based on the deposition

work performed at CNF, which are currently being
characterized for their performance in acoustic
particle velocity sensing. As a next step, we plan to
use the Nanoscribe 3D printer at CNF to fabricate 3D
microstructures on the silicon nitride beams. These
structures aim to enhance acoustic performance by
mimicking the 3D geometry of mosquito antennae,
which are capable of detecting extremely weak sounds.
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Figure 1: False-color scanning electron microscope image of a diffractive
robot, consisting of (vellow) ALD silicon oxide hinges, (red) programmable
cobalt nanomagnets, and (blue) rigid silicon oxide panels.
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