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Abstract

In this paper, a potentiostat designed and implemented by field programmable gate array
(FPGA) is proposed for electrochemical biosensors. Taking advantage of the FPGA, whose
circuit modules can be concurrent executed in parallel, the proposed potentioatat’s performance
designed by FPGA can be more efficient than any other potentioatat’s performance designed
by microprocessor. This feature of FPGA is very important for the implanted application, i.e.,
Dopamine scan for Parkinson’s disease, because it needs high speed signal scan and high speed
current measurement.

The proposed potentiostat can perform four common electrochemical analysis methods:
liner sweep voltammantry (LSV), differential pulse voltammantry (DPV), square pulse
voltammantry (SPV), and cyclic voltammantry (CV). In the proposed potentiostat, there are
five circuit blocks: an FPGA, two operational amplifiers, a 12-bit digital-to-analog converter
(DAC), an auto-range current to voltage converter, and a 12-bit analog-to-digital converter
(ADC). The FPGA is used to control DAC and ADC, and to select the proper resistor of auto-
range current to voltage converter. The operational amplifier is used to form the negative
feedback of the biosensor. The DAC is used to generate the stimulate signal for the biosensor.
The auto-range current to voltage converter is used to transfer the current of the biosensor to
the voltage. The ADC is used to measure the voltage of the biosensor. The measured results are
transmitted to PC by FPGA. While the experiment is proceeding, the real time experimental
results can be observed by LabVIEW on computer immediately.

In system verification, the proposed potentiostat is used to perform the CV on three
different concentrations of ferricyanide solutions using screen-printed electrodes. Meanwhile,
the experimental results are made comparison with the commercial potentiostat’s. Our
experimental results show that the proposed potentiostat has the merits of high-speed operation,

low cost, and low power consumption.
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