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Ultra Low-Power Bootstrap Sampling Switch for Bioelectrical
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LI Na ,DUAN Wenjuan , ZHANG Weizhe , LIU Xinfang ,MENG Qingduan ,LIU Bo"

( Electrical Engineering College ,Henan University of Science and Technology ,Luoyang He’nan 471023, China)

Abstract; In order to effectively extract low-frequency, low-amplitude and easily interfered human bioelectric
signals,,an analog-digital converter( ADC) in wearable and implantable medical ASIC electrodes should be built-in
with a low-power and high-output-linearity gate-voltage bootstrap sampling switch , whose performance directly affects
the integrity and extraction accuracy of the intrinsic signals on the biological interface. This study proposes a boot-
strap sampling switch designed on 65 nm/0.6 V CMOS process. The sampling accuracy is improved by adding a
“dummy cap transistor” to suppress the charge injection effect, by adding a“dynamic body bias module” and a“body
bias switching control module” to restrain the fluctuation of the threshold voltage as well as stabilize the output line-
arity. Considering the low-amplitude and low-frequency characteristics of human bioelectric signals, the high-speed
sampling simulation analysis is performed on the human bio-electrical signal of a 0.6 V peak-to-peak voltage with
frequency of 10 kHz and 100 Hz by 10 Msample/s sampling frequency. The results show that the consumption pow-
er is 587.3 nW at high frequency, ENOB is up to 8.9 bit,and the non-spurious dynamic range is 62.02 dB. When
the signal frequency drops to 100 Hz,the power consumption is as low as 6 nW,ENOB is 6.33 bit,and the non-stray
dynamic range can be increased to 78.19 dB. Cadence simulation results show that the performance of the designed
switch can meet the demand of bioelectrical signal sampling.
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