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Liquid crystals, which possess both dielectric anisotropy and flow
properties, have attracted much attention in recent years for their application in MEMS transducers.
As an example, while inserting nematic liquid crystals between electrodes can increase the output

power of electrostatic/electret vibration energy harvesters by two orders of magnitude, it is
necessary to investigate the dynamic response of molecular orientation and dielectric properties in
vibrational flow in the presence of an external field. In order to simultaneously evaluate the
orientation and dielectric properties of liquid crystals, a high-aspect-ratio and bridge-structure
channel silicon microfluidic device capable of applying a strong magnetic field was fabricated. We
used 5CB as a nematic liquid crystal and measured its impedance when subjected to steady and
oscillatory laminar flow to clarify its dielectric properties.
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