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Abstract: We have already witnessed significant efforts towards the research and development of
neurotechnologies to radically enhance our understanding of the extremely complex central and peripheral
nervous systems (CNS and PNS) by modulating and imaging their activities. These technologies can eventually
be utilized in establishing body-machine interfaces (BMIs) with the CNS and PNS to offer effective, minimally
invasive, and long-term solutions for neurological disorders and chronic disabilities such as spinal cord and brain
injuries, stroke, Parkinson’s disease, epilepsy, rheumatoid arthritis, and diabetes, to name a few. Despite all the
developments over the past decade, closed-loop BMIs with minimally invasive high-spatiotemporal-resolution
recording and stimulation capabilities from the large-scale distributed CNS/PNS circuits is still one of the grand
challenges of the neuroscience research in the 21st century. In this talk, I will present our recent efforts (and future
work) towards the development of advanced minimally invasive BMIs for modulating and sensing neural and
electrophysiological activities with high spatiotemporal resolution at large scale. These BMIs are enabled by
innovative integrated circuits, ultrasound, and wireless power/data (with different modalities such as ultrasound
and magnetoelectric) technologies. I will particularly present two projects that leverage ultrasound beam focusing
and steering with electronic beamforming to enable wireless implantable technologies for high-resolution, largescale brain neuromodulation and gastric electrical-wave mapping.
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