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In order to realize a micro hydraulic pressure source with the highest
output power density in the world as well as low-cost and high-volume production, we proposed a new
micropump that combines the driving principle of Electro-Conjugate Fluid (ECF) that generates an
active flow between electrodes by applying a DC voltage and nano-fabrication technologies. This
micropump consists of a pair of ECF electrodes and an ECF microchannel. By (1) increasing the aspect

ratio of the ECF electrodes and (2) sharpening the tip of the electrode using various
nano-fabrication technologies, we have realized a micropump that has high output power density and
can be driven at low applied voltage. After that, we clarified the characteristics of ECF micro
hydraulic power sources. Also, we confirmed the effectiveness by applying developed ECF micropumps
to various researches such as soft actuators and microfluidic devices.
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