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Microneedle-based electrodes with integrated through-silicon

via for biopotential recording
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5. Conclusions

This paper has demonstrated the design, fabrication and prelim-
inary application of a novel, microneedle-based dry electrode for
biopotential monitoring. A double-sided KOH bulk etch technique
has been used to simultaneously fabricate an ultrasharp micronee-
dle array on the front side of a wafer, and a through-silicon via from
the backside. This device may be subsequently coated with metal
to establish front-to-back electrical contact at wafer level, thereby
eliminating the limitations associated with other manufacturing
techniques.

Initial electrocardiography (ECG) and electromyography (EMG)
measurements show good results in terms of signal acquisition
and fidelity, and prove the ability of dry microneedle electrodes
to accurately sense physiological signals. The output signals are
comparable with those obtained using standard wet electrodes, but
dry electrodes require no skin abrasion and do not suffer from the
problem of gel dehydration. They are therefore promising for use
in long-term monitoring applications.
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