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ABSTRACT

A novel technique for the fabrication of electromagnetic micro actuator and micro pump is proposed. The constituent parts of the

designed actuator are comprised of a diaphragm, a micro-coils, and a magnet. When an electrical current is applied through the

micro-coils, a magnetic force between the magnet and the coil is produced and causes the diaphragm to deflect, which becomes the

source of actuation. Photo-lithography, Electron Beam Evaporation, and Electroplating are used in the fabrication process. The

structure of the actuating device uses PDMS as the vibrating diaphragm, polyimide as the insulating layer and electroplated copper

as the coils. The diaphragm deflection can be regulated by varying the current passed through the micro-coil and hence the

actuating effects can be controlled. In this study, three types of micro coils are presented as the micro actuator 75 μm line width

with 90 μm spacing,100 μm line width with 120 μm spacing and 125 μm line width with 150 μm spacing, respectively. The

proposed micro actuator has a maximum displacement of 30.33 μm. The micro-channel dimensions are 11.35 mm long and 50 

μm deep. The experimental results indicate a maximum flow rate of 1.4 ml/s with a driving frequency of 60 Hz and a coil current

of 0.36 A.
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