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Monolithic CMOS bioelectronics has been an invaluable instrument in biotechnology due to the need for high‐
throughput and high performance signal acquisi on at extremely low cost. Emerging applica ons can be found
in high‐throughput gene sequencing as exemplified by the ac vi es of leading biotechnology companies such as
Oxford Nanopore Technologies and Ion Torrent at Life Technologies. In this talk, I will present the development
and applica on of monolithic CMOS bioelectronics in biophysical and biomedical research. The CMOS manufac‐
turing process is used to design and fabricate low‐noise amplifier arrays and mixed‐signal mul plexers. And this
is followed by post‐CMOS processing to monolithically integrate sensor electrodes on the surfaces of the CMOS
chips. The monolithic CMOS bioelectronics eliminates a large percentage of the noise source (60 Hz and capaci‐
ve noise) by amplifying the signal at close proximity (< 5 μm) to the electrodes, and allows increased scalability
and throughput by reducing the size of individual amplifiers. The applica on of monolithic CMOS bioelectronics
in electrophysiology shows low noise performance ‐ on the order of 100 fA at 2 kHz bandwidth ‐ and accelerates
the data collec on from living cells by using a 320‐electrode parallel recording array in a few mm2 silicon chip
(25 × 40 μm2/amplifier).

Brian Kim received his Bachelor of Science in Electrical and Computer Engineering, with
summa cum laude, from Hanyang University, Seoul in 2008, and his Ph.D. in Biophysics
from the School of Applied and Engineering Physics at Cornell University in 2013. His
thesis work included system design of Monolithic CMOS Bioelectronics for biomedical
instrumenta on; he demonstrated massively parallelized signal acquisi on with low
noise and high sensi vity. He was a postdoctoral fellow at the University of California,
Berkeley for a brief period in 2013 before he was referred to a Sea le‐based biotechnol‐
ogy company, Stratos Genomics, where he con nues to apply his exper se in CMOS cir‐
cuit design for biomedical instrumenta on as a Senior Electrical Engineer. He is currently
involved in the development of a next‐genera on gene sequencing (NGS) technique.

