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Abstract

A low-voltage, low-power analog front-end IC for neural recording implant devices is presented. The proposed IC
consists of a low-noise neural amplifier and a programmable active bandpass filter to process neural signals residing in
the band of 1 Hz to 5 kHz The neural amplifier is based on a source-degenerated folded-cascode operational
transconductance amplifier (OTA) for good noise performance while the following bandpass filter utilizes a low-power
current-mirror based OTA with programmable high-pass cutoff frequencies from 1 Hz to 300 Hz and low-pass cutoff
frequencies from 300 Hz to 8 kHz. The total recording analog front-end provides 53.1 dB of voltage gain, 4.68 pVrms of
integrated input referred noise within 1 Hz to 10 kHz, and noise efficiency factor of 3.67. The IC is designed using 0.18-
um CMOS process and consumes a total of 3.2 uW at 1-V supply voltage. The layout area of the IC is 0.19 mm?.
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Fig. 1. Block diagram of neural recording SoC.
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Fig. 2. Schematic of neural amplifier.
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Table2.  Performance summary of proposed analog front-end
IC and comparison with previous works.
Parameter This work [3] [7]
Neural amp + | Neural amp +
Block N
ocks BPF LPF eural amp
1
Supply 1V 18V 18V
voltage
Gain 53.1 dB 48/60 dB 394 dB
0.3/5/8 kHz(LP)
Bandwidth 0.03-0.29/9 kHz 72 kHz
AV 10.001/0.3 KHZ(HP) /
. Integrated 468 uVrms 5 uVrms 3.5 uVrms
input referred
. (1 Hz-10 kHz) | (1 Hz-8 kHz) |(10 Hz-100 kHz)
noise
NEF 3.67 4.6 3.35
Power 3.2 uW 11 yW 79 uW
Area 0.19 mm? 0.065 mm? 0.0625 mm?
Process 0.18um CMOS | 0.18um CMOS | 0.18um CMOS
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