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0.18-pm CMOS Process
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It has been demonstrated that the abnormal discharge signal to cause epilepsy can be
suppressed by electrical stimulation as the epileptic seizure happens. Due to the potential for
mass production, CMOS technologies are more attractive to realize the implantable
stimulator. However, the required voltage for stimulation is usually higher than the operation
voltage of low-voltage CMOS process, so a stimulator with high-voltage tolerance in low-
voltage CMOS process is needed.

A novel design of high-voltage-tolerant stimulus driver for epileptic seizure suppression with
low power design and adaptive loading consideration is proposed in this work. The proposed
design consists of the high-voltage-tolerant stimulus driver, V¢ controller, and high voltage
generator. The proposed design can deliver the required stimulus current within a specific
range of loading impedance. Besides, this design with 1.8-V and 3.3-V transistors can operate
with high supply voltage (Vcc) of 5~10 V without electrical overstress issues. Without using
the high-voltage transistors, the stimulator can be integrated into a chip in low-voltage CMOS
process for an electronic epilepsy prosthetic system-on-chip (SoC).

The fabricated chip of the proposed stimulus driver has been further integrated into the
closed-loop epileptic seizure monitoring and controlling system for animal tests. After
stimulation, the intensive and rapidly brain activity in Long-Evans rat with epileptic seizure is
suppressed. According to the animal test results, the functionalities of the proposed stimulus
driver have been successfully verified.

This work was partially supported by National Science Council (NSC), Taiwan, under
Contract of NSC 100-2220-E-009-021; and by the “Aim for the Top University Plan” of
National Chiao-Tung University and Ministry of Education, Taiwan.

RETURN TO THEME INDEX



	RETURN TO THEME INDEX: 
	MAIN MENU (PAGE 1): 


