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The major outcomes of this research are as follows: §a) Realization of CMOS
integrated circuit chips with high density arrays of microelectrodes as small as 4.0 um where
single electrode can be random-accessed by digital circuits for impedance-based living cell sensing,
(b) Implementation of the CMOS chip in a widely-used cell culture dish for easy and reliable
handling, (c) Sophisticated numerical computer simulations of impedance spectroscopy with a
microelectrode underneath single adherent cell, and (d) Mathematical model and analytical formula
for distributed impedance in the cell-substrate (electrode) gap, as well as incorporation of such
analytical formula into equivalent circuit model of the impedance in a wide frequency range.
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