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Abstract—CMOS-based bioelectronics has been an invaluable instrument in biotech-
nology due to the need for high-throughput and high performance signal acquisition at
extremely low cost. Emerging applications can be found in high-throughput gene sequenc-
ing as exemplified by the activities of leading biotechnology companies such as Oxford
Nanopore Technologies and Ion Torrent at Life Technologies. In this talk, I will present
the development and application of CMOS-based bioelectronics in biophysical and biomed-
ical research. The CMOS manufacturing process is used to design and fabricate low-noise
amplifier arrays and mixed-signal multiplexers. And this is followed by post- CMOS pro-
cessing to monolithically integrate sensor electrodes on the surfaces of the CMOS chips.
The monolithic CMOS bioelectronics eliminates a large percentage of the noise source by
amplifying the signal at close proximity to the electrodes, and allows increased scalability
and throughput by reducing the size of individual amplifiers. The application of mono-
lithic CMOS bioelectronics in electrophysiology shows low noise performanceon the order
of 100 fA at 2 kHz bandwidthand accelerates the data collection from living cells by using
a 320-electrode parallel recording array in a few sq mm silicon chip (25 by 40 sq micron
per amplifier).
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