J Korea Industr Inf Syst Res Volume 18 Number 5
http://dx.dot.org/10.9723/jksiis.2013.18.5.015

HAE A5 AL o2 W FA

(Implementation of an analog front-end for
electroencephalogram signal processing)

TRTIE " RAPVIS I

(Min-Chul Kim and Jae Hoon Shim)

8 % B eRe AR A5 A 9% ofdEa AuyE AAUY dnHoE HAE
NEE we Fue geld EAsta A5 20 veEE oF Ay 9% obdEa
AUiE Ee AQ ofE Y FERE AANE Aok s AFT Fee aRHoR oA
of gtk B wFolA AASE obgE AuRE b o5 AZ FE/s g9Ey dgz
FAso gk e Fide] 432 AAS] 95l F3h4 choppinge A EHAL B =
29 #2E 0.18um CMOS 34% ol§3kel Adstgon 24 A3k Ar) 60dBe] ol 53t
100dB o] TFER= AANE W AL GG

Abstract This paper presents an analog front-end for electroencephalogram(EEG) signal
processing. Since EEG signals are typically weak and located at very low frequencies, it is
imperative to implement an amplifier with high gain, high common-mode rejection
ratio(CMRR) and good noise immunity at very low frequencies. The analog front-end of this
paper consists of a programmable-gain instrumentation amplifier and a band-pass filter. A
frequency chopping technique is employed to remove the low-frequency noise. The circuits
were fabricated in 0.18um CMOS technology and measurements showed that the analog
front-end has the maximum gain of 60dB and >100dB CMRR over the programmable gain
range.
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