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Over the last few years, study of microfluidic flow cytometry using electrical signals has developed at a fast
pace. There are several electrical detection configurations but differential impedance sensing offers a greater
advantage due to its capability of cancelling common noise from the detected signal, resulting in improved
signal to noise ratio. This paper presents the simulation of a differential impedance sensor by employing the
finite element method to gain an insight and to find the proper range of the working excitation frequency
for the detection system. A polystyrene microbead was used as a model particle flowing past the detection
area that had non-contact excitation and two pickup coplanar electrodes in which an excitation electrode was
positioned between the two pickup electrodes. The modeling results showed that for a 2 μm PDMS separation
layer, the range of optimal excitation frequency was about 100 - 1000 Hz when DI water was a background
medium. The bead size to microchannel height ratio was found to affect the sensitivity of detection, in which
the closer the height ratio was to the unity ratio, the more current was detected. The results of the simulation
study will be used in fabricating an actual device for microfluidic particle cytometry applications.
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