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Abtr ABSTRACT (NO MORE THAN 500 WORDS:)
Flexible human-machine interface shows broad prospects for the next-generation flexible or wearable
electronics, in comparisons with currently available bulky and rigid counterparts. However, most of these
reported flexible devices (e.g., wearable lab-on-chips, flexible loudspeakers and microphones) show inferior
performance compared to their rigid counterparts, mainly due to the nature of their flexibility. Therefore, it
is of great significance to improve their performance by developing and optimizing new materials, structures
and design methodology. In this paper, a flexible acoustic platform based on zinc oxide (ZnO) thin film on
aluminum foil substrate is developed and optimized. We firstly explore the acoustofluidic biosensing
performance of the flexible devices, and identify the optimum thickness range to both maintain efficient
microfluidic actuation and enable significant deformation of the substrate, providing a guide to design such a
wearable biosensing devices. We then further apply it as a loudspeaker, a microphone, or an ambient sensor
depending on the selection of its excitation frequencies. When used as a speaker, the proposed structure
shows a high sound pressure level, a low total harmonic distortion and a uniform directivity. When used as a
microphone, the proposed device shows a precision of 98% for speech recognition, and the measured audio
signals show a strong similarity to the original audio ones, demonstrating its equivalent performance
compared to a rigid commercial microphone.
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