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Abstract

The design, fabrication, and acoustic characterization of an electrostatic
ultrasound transducer based on lateral actuation is documented in this letter.
Unlike cMUTs or pMUTs, this device-NED-MUT -does not use a membrane
to generate pressure waves but instead displaces air using the volume of the
chip. A single transmitter unit, composed of 258 actuators in an area of 3x3
mm2 operating at 40 kHz, was capable of generating a pressure level of 87 dB
(relative to 20 pPa rms) at a distance of 8.9 cm with an input voltage of 24V
DC plus 24V AC. The measured performance makes the NED-MUT suitable

for gesture recognition using ultrasound ranging.

References

1. D. Horsley, "Beyond Touch: Tomorrow's Devices Will Use MEMS
Ultrasound to Hear Your Gestures", IEEE Spectrum, Nov. 2016, [online] Available:
https://spectrum.ieee.org/semiconductors/devices/beyond-touch-tomorrows-
devices-will-use-mems-ultrasound-to-hear-your-gestures.

2. "The Micro-Machined Ultrasound Transducers Market Is Taking Off", Why
Now?, Jul. 2018, [online] Available:
http://www.yole.fr/UltrasoundSensing_ MicromachinedTechnologies_TakeOff.asp
x#.X00qlUdLg2w.

3. H. Conrad, H. Schenk, B. Kaiser et al., "A small-gap electrostatic micro-
actuator for large deflections", Nature Communications, vol. 6, no. 10078, Dec.
2015.

4. B. Kaiser, S. Langa, L. Ehrig et al., "Concept and proof for an all-silicon
MEMS micro speaker utilizing air chambers" in Microsystems & Nanoengineering,
vol. 5, no. 43, Oct. 2019.


https://doi.org/10.1117/12.612229

IEEE International Ultrasonics Symposium (IUS)
Proceedings
7-11 September 2020, Las Vegas, USA

5. D. M. van Willigen, E. Mostert and M. A.P. Pertijs, "In-Air Ultrasonic
Gesture Sensing with MEMS Microphones", SENSORS 2014 IEEE 2014, Nov. 2014.

6. Daten und Fakten fiir das Errichten von Niederspannungsanlagen DIN
VDE 0100, 2012.

7. W.-C. Chuang, H.-L. Lee, P.-Z. Chang and Y.-C. Hu, "Review on the
Modeling of Electrostatic MEMS", Sensors (Basel), vol. 10, no. 6, pp. 6149-6171,
Jun. 2010.

8. M. 1. Younis and A. H. Nayfeh, "A study of the nonlinear response of a
resonant microbeam to an electric actuation", Nonlinear Dynamics, vol. 31, pp. 91-
117, Jan. 2003.

9. L. L. Beranek, Acoustics Cambridge, MA, USA:Acoustical Society of
America, 1954.

10. A. Unger, Air coupled ultrasonic transducers for industrial applications,
2019.

11. P. Gijsenberg, A. Halbach, Y. Jeong et al., "Characterization of polymer-
based piezoelectric micromachined ultrasound transducers for short-range gesture
recognition applications", J. Micromech. Microeng., vol. 29, May 2019.

12. M. Saad, C. J. Bleakley, V. Nigram and P. Kettle, "Ultrasonic hand gesture
recognition for mobile devices", J. Multimodal User Interfaces, vol. 12, pp. 31-39,
Jun. 2016.

13. I. O. Wygant, M. Kupnik, J. C. Windsor et al.,, "50 kHz Capacitive
Micromachined Ultrasonic Transducers for Generation of Highly Directional Sound
with Parametric Arrays", IEEE T. Ultrason. Ferr., vol. 56, no. 1, Jan. 2009.

14. "Ultrasonic sensor — Open structure type", MA40S4S/MA40S4R
datasheet, 2017.



	Abstract

