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Abstract

INSTRUMENTATION AMPLIFIER AND FILTER DESIGN
FOR BIOPOTENTIAL ACQUISITION SYSTEM

by CHANG-HAO CHEN

Thesis Supervisor: Associate Professor,Head of Department of Electrical and
Electronics Engineering,Vai Mang |
Master of Science in Electrical and Electronics Engineering

Thesis Co-Supervisor: Assistant Professor, Mak Pui In, Elvis
Master of Science in Electrical and Electronics Engineering

This work describes an instrumentation amplifier and a filter designed for
biopotential readout front-end. For the biopotential readout front-end design, the
challenges are common-mode interference from mains, inherent flicker noise of
electrical circuit, electrode offset generated at the skin-electrode interface and
amplitude and bandwidth characteristics of biopotential signals. To deal with these
problems, a low noise low power current balancing instrumentation amplifier (CBIA)
with high common mode rejection ratio is implemented as the core amplifier in this
work. To further reduce the noise, chopping modulation technique is adopted to
reduce the flicker noise. Furthermore, AC coupling technique introduced to filter the
offset generated by the electrode. The instrumentation amplifier using these two kinds
of technique is called AC coupling chopping modulated instrumentation amplifier
(ACCIA). This work focuses on the implementation of ACCIA. Moreover, due to the
amplitude and bandwidth characteristics of biopotential signals, this ACCIA is
designed to have a configurable gain and filter characteristics. To further enhance the
signal quality, a high-dynamic-range 2.4 Hz-to-10 kHz wide-range tunable 5th-order
Butterworth lowpass filter is implemented in this work too. For capacitance savings
with consequent silicon area reduction, a novel capacitor multiplier is proposed for

the filter design.
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