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Design of an Ultra-Low Energy Surface EMG Signal

Acquisition System *

LIU Zhifeng ,HUANG Min ,XIAO Zhongzhe"

(School of Optoelectronic Science and Engineering ,Soochow University ,Suzhou Jiangsu 215006, China)

Abstract: A portable weak surface electromyogram ( sEMG ) signal acquisition system is proposed which feature of
ultra-low power consumption. The sEMG signal of human arm is connected to the detection circuit through silver patch
electrode ,and then sampled by the built-in ADC of Silicon Lab’s EFM32TG840F32 after signal amplification and filte-
ring process. CC2541 ,which is a low Bluetooth module ,is adopted to achieve wireless transmission of the acquired da-
ta at the transparent transmission mode. Ultra-low power consumption can be achieved by adaptively switching the
working mode (EM1 to EM4)with different working power of EFM32TG840F32. The system only works at EM1 with
relatively higher power consumption during the data acquisition process of ADC and switchs into deep sleep mode with
relatively low power consumption in the data transmission process. When the system is idle,it would switch into the
stop mode of EM4 with the lowest power consumption. Ultimately, the maximum power consumption of the proposed
system is less than 46 mW ,which makes it promising in many domains including health monitoring.
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