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Dual-Configuration Dual-Mode 8-Channel Stimulator
with Active Charge Balance Realized in BCD Process

for Neuromodulation

Student: Kuan-Ting Lin Advisor: Prof. Ming-Dou Ker

Institute of Electronics
National Yang Ming Chiao Tung University

Abstract

Neural stimulation is a medical technique that delivers electrical pulses to specific
areas through electrodes to stimulate the nervous system. It is commonly used for the
treatment of neurological disorders such as Parkinson’s disease, epilepsy, and hearing
impairments. To achieve effective stimulation, parameters like amplitude, duration,
frequency, monopolar/bipolar configurations, constant voltage/current output, or
monophasic/biphasic waveforms should be adjusted based on the patient’s condition.

This thesis proposed a dual-configuration dual-mode 8-channel high-voltage
stimulator to fit a wider range of applications. The range of stimulus current is £0.2 mA
to £10 mA with a 0.2 mA/step increment, while the range of stimulus voltage is £0.2 V
to £10 V with a 0.2 V/step increment. The stimulator has been fabricated in a 0.18-um
BCD process to prevent overstress issues. The stimulation parameters, including
stimulus amplitude, frequency, duration, constant current/voltage output,
monopolar/bipolar configurations, and monophasic/biphasic waveforms, are adjustable
through input control signals. Furthermore, the discharge circuit reduces the residual

charge after stimulation to minimize the potential harm to tissues.
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The stimulator has been validated with an clectrode-tissue model. Moreover, the
imitation measurement is also conducted to demonstrate the capability of delivering a
maximum stimulation of £10 mA and +10 V. Furthermore, the stimulator is validated
through animal experiments, demonstrating its capability to deliver stimulation in the

deep brain of a pig successfully.

Keywords — Neuromodulation, deep brain stimulation (DBS), monopolar

stimulation, bipolar stimulation, constant current stimulation, constant voltage

stimulation, high voltage stimulator.
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