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Design of FPGA -Based Epidermal Impedance Detection System

Metamaterial
YANG Run, HAO Guodong, WANG Zeyu, HAN Jianning’

(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)
Abstract: Since the evaluation and research of human skin state information is becoming more and more
important in modern life, and the practical application lacks convenient instrumentation that can have a
direct reflection of the epidermal tissue information, this paper designs an epidermal impedance measure-
ment system and carries out certain experimental measurements of the impedance value of human epider-
mis for research. The system takes the FPGA processor as the control core, the high-precision impedance
converter chip AD5933 and its peripheral circuits as the signal acquisition function, and the data and con-
trol signals are transmitted through the 12C bus protocol between the two, and the acquired data are pro-
cessed by the FPGA processor through the corresponding calibration and computation, and then transmit-
ted to the PC through the RS232 serial port to display in real-time, to realize the real-time acquisition of
epidermal impedance information. Real-time acquisition and display of epidermal impedance information.

Experimental results show that the system runs stably, can measure the impedance value of the epidermis
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accurately, and realizes the function of real-time observation of impedance value changes.

Key words: field programmable gate array(FPGA); AD5933 chip; impedance detection; skin impedance
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