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Abstract: Communicating with brains directly is among the most thrilling technological advancements in our 
era. Recent brain-machine interface (BMI) researches have made substantial progress on acquiring and 
decoding neural signals. However, sending signals back to brains, e.g., encoding and modulating neural 
activities, remains a significant challenge. This talk discusses how this challenge can be addressed by 
intelligent BMI microsystems. Specifically, I will present innovative mixed-signal integrated circuits (IC) and 
system design with edge machine learning for sensory encoding and therapeutic intervention of neurological 
disorders. Novel pre-clinical experiments in freely behaving animals enabled by the BMI microsystems will be 
discussed. This technology holds great promise in improving millions of patients’ quality of life. The research 
outcomes have broader impacts on digital healthcare and artificial intelligence of things (AIoT). I will conclude 
this talk with my vision and future research plans to continue advancing the frontiers of BMI technologies.  
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