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The Design of 16-Channel CMOS Analog Front-End (AFE)
Amplifiers without/with Right-Leg Drive (RLD) Circuit for
Electrocorticography (ECoG) Signal Recording in Epileptic

Seizure-Control System-on-Chip
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Abstract

This paper presents a 16-channel analog front-end (AFE) circuit for ECoG
recording systems and a two-channel test chip AFE with Right-Leg Drive (RLD)
Circuit. The former one consists of a 16 channel analog front-end amplifier. It consists
16 analog front-end blocks, including a 1%-order RC high-pass filter, a buffer, a
Switched-Capacitor low-pass filter(SCLPF). And a Switched-Capacitor amplifier (SCA)
is shared for 16 channels. The latter one has four programmable gains and low-pass
corners, with RLD circuit being added. They are designed for amplification and filtering
the bio potential signals, these bio potential signals have the characteristics of small
amplitudes, low frequency.

The AFE circuits which is fabricated in TSMC 0.18um CMOS process can adjust
gain at three steps (59.2/69.9/79.9 dB) digitally, the high-pass corner can achieve as low

as 0.9Hz and low-pass corner can adjust gain at three steps (112/512/1.1k Hz) digitally.



The input-referred noise is 0.64uVrms between 1Hz to 100Hz, and the total harmonic
distortion(THD) 1is 0.24%. The latter one can adjust gain at four steps
(34.7/61.8/69.6/79.8 dB) digitally, and low-pass corner can adjust gain at three steps
(108.6/504.4/1.04k Hz) digitally with the high-pass corner can achieve as low as 0.33Hz.
The input-referred noise is 1.6y Vrms between 0.5Hz to 100Hz, and the total harmonic
distortion(THD) is 0.29%. The power of whole AFE amplifier with RLD circuit is

28.4uW average per channel and the RLD circuit power is 10.9uW.
Key words: ECoG, RLD, analog front-end amplifier, SCLPF, SCA



