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CyberRat

A Brain-Chip Interface for High-resolution Bi-directional Communication

We intend to create an innovative interface between a semiconductor chip or an ensemble of
semiconductor chips and the brain of a living rat. Small CMOS chips featuring stimulation and recording
sites integrated at high-density (1000 elements spaced only 5-10 micrometers) will be implanted in
several brain areas, either independently or simultaneously, thus obtaining an unprecedented control of
neuronal activity in the mammalian brain. Thanks to high-density integration, functional electrical
imaging and stimulation of neuronal networks within the brain cortex and deep nuclei will be performed
at a spatial resolution close to the single neuron and at a temporal resolution of a few tens of
microseconds. Obtaining such high spatiotemporal resolution will enable for the first time to explore and
control brain information processing with unprecedented detail. The project will focus on sensory-motor
circuits regulating coordinated voluntary movement. By exploring interfacing with the main cortical and
nuclear structures of the brain, the choice of this neurobiological context ensures that the approach will
have a general applicability to several other brain circuits such as those underlying vision, hearing and
attention.
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