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Simulation and Fabrication of High-Frequency, Silicon-based Ultrasonic Nebulizer

ZHANG Ke''?, MIAO Bin*’ ,DING Xiangzhen®’ ,GU Zhiqi*°, PAN Tianlong’ ., LI Jiadong*’"*,
WU Dongmin®*®, ZHANG Qiuju’
(1. School of Physics and Electronics,Shandong Normal University,Jinan 250014, China;2. International Lab. for Adaptive
Bio-nanotechnology, Suzhou Institute of Nano-tech and Nano-bionics, Chinese Academy of Science,Suzhou 215123, Chinaj;
3. Key Lab. of Nanodevices and Applications,Suzhou Institute of Nano-tech and Nano-bionics, Chinese Academy of Sciences,Suzhou 215123,
China;4. State Key Lab. of Applied Optics,Changchun Institute of Optics Fine Mechanics and Physics,Chinese Academy of Science,
Changchun 130033, China;5. University of Chinese Academy of Sciences College of Materials Science and Opto-Electronic Technology,
Beijing 100049, China; 6. School of Nano Technology and Nano Bionics, University of Science and Technology of China,Suzhou,
215123,China; 7. School of Aerospace Engineering, Xiamen University, Xiamen 361000, China)

Abstract; This paper presents the design and fabrication of high-frequency, silicon-based ultrasonic atomizer
which has the self-aligned fluid path. With the aid of finite element analysis software, we simulated and analyzed the
characteristics of the device systematically . The characteristics of impedance . displacement and stress distributions
at a certain resonant frequency, and displacement of the amplitude transformer of each part changing with the time
are also obtained after the voltage of 30 V is applied to the device. The results show that the simulation agrees with
the design. Finally, we fabricate a silicon-based ultrasonic atomizer with the resonant frequency of 1 MHz using
MEMS technology. All these works have paved the way for the further testing.

Key words: high-frequency silicon-based ultrasonic atomizer; finite element analysis; resonant frequency; ampli-

tude transformer;microelectromechanical systems (MEMS)
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