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The Design of a New Type Constant Current Clinical

Stimulator with High Precision

Du Yu-xiao, Yang Qi-yu
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)
Abstract: The purpose of this paper is to illustrate a new scheme for a new medical high-precision constant current
electric stimulator system. Methods: According to the design requirements of stimulation voltage of high-voltage
and stimulation current of high-precision, the power supply adopts push-pull boost and then double-voltage
rectification to obtain a stable 360 V high voltage. The 12 bit D/A and op amp constant current source circuit in the
circuit could ensure that a high-quality pulse width is less than 10 ps and a maximum constant current is 100 mA.
As for the high human safety factor, the control signals, the control signals, the feedback signals and the
communication signals in the circuit are isolated by digital isolation, and the power supply is shielded by DC-DC
power supply. At the same time, the over-current protection circuit, the pulse width limiting circuit and the pulse
width error detection circuit are designed. Results: According to the high-amplitude voltage, high-precision current
and high-safety factor of the human body, a system can be designed, which can be used as an electric stimulator for
evoked potential or as a functional neuromuscular electrical stimulator. Conclusion: The feasibility and reliability of
the system are proved by the hardware circuit simulation diagram and the actual test results. Concurrently, the
intensity, frequency and pulse width of the stimulation current reach higher precision, the electric stimulation
evoked potential waveform is clear, and the noise is small. Significance: The scheme of this new type of medical
high-precision constant current stimulator system has been proved to meet the requirements of clinical medical
examination.
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Fig.1 High-precision constant current electric stimulator system block diagram
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Fig.3 Transformer output voltage double rectifier circuit
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Table 1 Parameter table of current stimulation intensity

JKFE /s BEE HATREE/mA AP E/V SRR /mA. 1R 7E/%

5 10.1 5.05 1.00

20 40.3 20.15 0.75

10 30 59.5 29.75 0.83
50 99.0 49.50 1.00

100 198.6 99.30 0.70
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100 30 59.6 29.80 0.40
50 99.2 49.60 0.80
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Fig.12 Voltage across the body resistance during stimulation
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