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An evaluation of the influence of amplitude modulation on the performance
of a surface acoustic wave atomizer using various modulation waveforms

AR, BlrEd , BREAE
Chieh C. Woo !, Shun-Wei Liu 2, Ming K. Tan '3
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Abstract

Recent advances in microscale actuation have enabled compact surface-acoustic-wave (SAW) nebulisers to
generate aerosols directly on chip, offering attractive possibilities for applications ranging from point-of-care drug
delivery to surface decontamination and microscale spray cooling. Despite their versatility, the broader deployment
of these devices is constrained by inherently low atomization rates, which limit overall throughput and restrict
practical scalability. Enhancing the excitation strategy has emerged as a promising route to overcome this
bottleneck, with prior work demonstrating performance gains through schemes such as amplitude modulation,
pulse-width modulation, and hybrid modulation. Among these, amplitude modulation remains particularly
appealing due to its simplicity and ease of integration. In this work, we further investigate the
amplitude-modulation approach by systematically comparing three different modulating waveforms—sinusoidal,
square, and triangular. Our measurements reveal a clear performance distinction: under a fixed excitation power,
sinusoidal modulation consistently produces the highest atomization rate while simultaneously yielding the
smallest increase in liquid temperature. These results highlight the importance of waveform selection in optimizing
SAW-based nebulisation and provide insight into achieving higher throughput without incurring undesirable

thermal loads.

Keywords : Surface acoustic wave -~ atomizer * amplitude modulation ~ pulse width modulation ~ hybrid

modulation
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