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Owe to miniaturization of integrated circuits, implantable medical devices can be more intelligent
than ever. Their users’ demands for hardware architecture are significantly severe because their
malfunctions damage the users’ vital directly and negative effects caused by their daily use degrade
the users’ quality of life. Like cochlear implants, visual prostheses, and deep brain stimulations
new medical treatments to cure or adverse diseases by stimulating target nerves have emerged

which the conventional methods such as surgery and pharmacological approach cannot cope with. Energy
efficiency is one of the most concerning topics not only for hardware development by medical engineers
but also for the clinical use of neural stimulation devices by medical experts. Low energy hardware
architecture of the neural stimulation devices can increase their longevity, which mitigates the
user’ s physical and mental burden caused by the replacement of its secondary battery. Also, regarding
the neural acquisition, the number of electrodes increases more and more to improve the precision of
diagnosis and prediction of neural diseases for neural stimulation. Therefore, the brain interface
for medical use is required to cope with both the energy efficiency and performance.

This thesis presents a VLSI architecture for low energy brain interface for neural signal measurement
and stimulation. First, high throughput and low hard-ware cost biomedical signal processor for phase
synchrony analysis is described. Next, a low computational data compression method for neural stimuli
data and its hardware implementation are proposed. Then, a system—on—a—chip (SoC) for neural
stimulation control with high temporal resolution and high flexible stimuli

configuration is developed
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