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An Implantable Microsystem for Long-
Term Study on the Mechanism of Deep
Brain Stimulation
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Fig.1 > The architecture of the implantable microsystem with wireless
power and data transmission

Parkinson's disease is a progressive neurodegenerative disease. The
main pathological feature of Parkinson's disease is the mesencephalic
dopaminergic degradation of basal ganglia in brain. In the past two
decades, medical doctors use the long axis electrode to stimulate the
subthalamic nucleus (part of the basal ganglia), which is called deep
brain stimulation (DBS). Although DBS help to improve movement
disorders of patients suffering from Parkinson disease, it has limited
effect on improving motor disturbance and postural instability.

Our team develops a portable recording and stimulation system with
wireless power and data transceiver. The system can record brain
activity continuously, stimulate neurons via DBS electrodes, and obtain
the information regarding Parkinson's disease and electrode location.
The system also enables the study on the Basal Ganglia in the rat brain.
The system contains three parts: an implantable chip, external module
and an user interface. The external module supplies power wirelessly
and relay data between the implanted chop and the user interface. The
system has the main advantage of wireless power and data transmission
without any battery. This avoids the risk of infection and facilitates long-
term monitoring. Moreover, the system provides eight recording and
eight stimulating channels, whose parameters (e.g. recording gain and
stimulating pattern) are programmable by a digital core according to
the commands from an external computer. Therefore, the system is
applicable to various studies with freely-moving rats.
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Fig.2 > Schematic diagram of the implanted configuration



