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The development of nanotechnologies that can provide high spatiotemporal resolution in
monitoring electrophysiological activity can enable newer frontiers of scientific
discovery in bio-nanoelectronic interfaces and can provide continuous, timely, and
predictive information about our health without visiting the hospital except when
specialized therapy is needed. This talk will focus on the development of electronic
materials for neuronal interfaces and solar powered wearable technologies. We developed
a robust and scalable fabrication process for ultra-high density intracellular neuronal
probes on insulating and flexible substrates. Arrays at an electrode density of 10
million/cm” enabled multiple intracellular and extracellular single-unit recordings with
~2000X signal-to-noise ratio paving the way for mapping minute potential changes in
single cells and at synapses in networks of neurons. On a relatively larger scale, a single-
step junction formation for thin (<10um) Si solar cells and Si CMOS devices has been
achieved with 13% power conversion efficiency. The integration of these compact size,
flexible, and conformal solar-powered electronics for wearable technologies on flexible
substrates is underway to push the boundaries for wearable electronic devices.
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