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Abstract

This paper presents a 4-channel LFP analog front-end (AFE) amplifier circuit with £1V
common-mode and +30mV differential-mode artifact signals removal and electrode-tissue
impedance measurement circuits. The capacitively-coupled chopper instrumentation amplifier
(CCCIA) with chopper modulation is used to amplify LFP signals and suppress flicker noise.
To conduct the large CMA, an input chopper which consists of 1/0 devices and dynamic clock
level shifter are adopted. Besides, clamping diodes and signal amplifier with high input
common-mode range are also applied to resist the CM variation caused by CMA. For DMA
cancellation, a differential-mode artifact cancellation loop (DMACL) is proposed. The first-
stage amplifier employs a rail-to-rail input folded-cascode (RRFC) op-amp with two current

compensation circuits to achieve a large input range while maintaining the linearity of the signal.



The switched-capacitor (SC) low-pass filters (LPFs) and SC amplifier (SC-Amp) are then

adopted to select channels and provide tunable gains and low-pass corners.

The AFE amplifier circuit is fabricated in TSMC 0.18um CMOS mixed signal/RF process.

The measured THD is 0.33% under no stimulation and 1.19% under =1V common-mode

artifact and ¥30mV differential-mode artifact. The CMRR of AFE amplifier with RLD circuit

is 133.2dB @60Hz. The input impedance under different gains are all larger than 126MQ

within 100Hz.

The proposed electrode-tissue impedance measurement circuit is able to measure the
monopolar impedance value. The measured error is about 7-9%. And the extra power
consumption is 2.65uW, the extra area is 0.047mm?>.

Keywords: stimulation artifact, chopper amplifier, analog front-end amplifier, electrode-tissue

impedance measurement, Parkinsons’s disease control, local field potential signal (LFP).



