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ABSTRACT

Neuromodulation is a technique to affect nerve behavior and the device of it can be
implanted in many places to treat illness such as Parkinson’s disease. Neuromodulation
can be chemical or electrical. Chemical neuromodulation is to implant pharmaceutical
agents to tissue. Electrical neuromodulation is to use electric to stimulate nerves. The
stimulation can have two stimulation modes (voltage and current), two system configu-
rations (monopolar and bipolar), and two kinds of stimulation pulses (monophasic and
biphasic). This thesis proposes three monopolar biphasic stimulator architectures, cur-
rent stimulator in LV and current and voltage stimulator both in LV and HV. The LV
circuit is designed in 0.18um LV 1.8/3.3V CMOS process and HV is designed in 0.25pm
2.5/5/12V HV CMOS process.

The LV current stimulator can provide 0 ~ +3.6mA with 0.2mA per step. The power
supplies are 6V, 3V and 1.8V. The LV current and voltage stimulator is the current
simulator with an additional function to provide 0 ~ £3.6V with 0.2V per step. The
HV current and voltage stimulator function is the same as the function of LV current
and voltage stimulator but the output can be 0 ~ +10V and 0 ~ £10mA. The power
supplies of HV current and voltage simulator are =15V, £10V £5V and 2.5V. The power
mentioned before are generated by power supply at the time of measuring. However, it

will be provided by power management unit in SoC.
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