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Abstract—According to the World Health Organization, around one billion people world-
wide are affected by neurological disorders, ranging from Parkinson’s Disease to peripheral
neuropathy. Conclusive diagnosis of many of these disorders can only be made through
tests requiring use of large, expensive, time-consuming, and uncomfortable tools, which
cannot be operated outside the clinic. Therefore in many cases, patients are diagnosed and
receive treatment only after they visit the clinic when symptoms occur. An increasingly
popular treatment option for many neurological disorders, such as sensory losses and men-
tal problems, is electrical neuromodulation. Despite the collaborative research efforts of
engineers and clinicians towards improving clinical outcomes from neuromodulation treat-
ment, engineering challenges remain; designing energy-efficient and unobtrusive systems
achieving closed-loop operation and improved-selectivity of stimulation pathways must
still be tackled. This talk will focus on creating a new class of wearable and implantable
sensing and neuromodulation systems that could be used by minimally-trained users in
uncontrolled settings, thereby potentially enabling timely diagnosis and effective manage-
ment of neurological disorders. The talk will emphasize robust, energy-efficient circuits as
well as systems design approaches to address the engineering challenges of building such
high-performance and smart systems and researching their translation into clinical use.
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