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Tissue Research

Student: Yen-Chang Huang Adyvisor: Prof. Ming-Dou Ker

Institute of Electronics
National Chiao-Tung University
Abstract

Doctors often use biomedical chips to inject pulsed electrical stimulation to stimulate nerves to
relieve symptoms. This thesis proposes a circuit design applied to the study of nerve cell tissue growth.
A current pulse input to nerve cells to observe the growth of neuron axons situation and changes in
synapses in the main cortical neurons. It is verified with agar gum experiment. This electric stimulator
system provides 16 channels of double-ended stimulator, which can be divided into the small current
lead and large current lead. The biphasic or monophasic waveform and current levels can be digitally
controlled for flexible adjustment. The design range of the output current of the one lead is 100 pAto 1.5
mA, and the resolution is 100 pA, and another is 1 mA to 4 mA for 1 mA resolution. In addition, there is
a positive charge pump system in the system circuit, which can provide about stable +6 volts to the
stimulator under fast current pumping. This system successfully withstands 4 mA current pumping
through the pulse frequency modulation mechanism. Besides, it uses a four-phase clock to control the
charge transfer switch to ensure that the transistor gate is free from overstress. The reverse current path
is ensued not exist and better power conversion efficiency is achieved. Hence, the entire stimulator
system only needs 1.8V and 3.3V DC working power and it can be controlled by one analog discovery2.
This system is implemented in the tsme 0.18um high-voltage process and the measurement verification

is completed under the PCB board and agar gum experiment.
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