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Development of a Fabrication Process of Micro Coil Embedded Membrane
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Abstract
The fabrication process of micro coil embedded membrane is developed. This membrane is the
main component in micro electromagnetic membrane actuator. In this study, Polydimethylsiloxane

(PDMS) and Nickel are used as membrane and metal coil materials, respectively. The fabrication process
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consists of 3 main processes, namely photolithography, electroplating and membrane development. In the
photolithography process, the stainless steel substrate is prepared by polishing, then coated with
photoresist, and finally photolithography is used to create a nickel coil pattern on the stainless steel
substrate. In the electroplating process, the stainless steel substrate is dipped into potassium dichromate
solution, and nickel is then electroplated onto the mold until the desired thickness is achieved. For this
process, the current density should be no higher than 66.2 mA/cmz. In the membrane development
process, the nickel coil is removed from the stainless steel substrate, placed onto one polymerized PDMS
layer that is previously coated on a transparent sheet, then another layer of PDMS is poured over and
polymerized in order to sandwich the coil between the two PDMS layers. Finally, the resulting micro coil
embedded membrane is peeled off from the transparent sheet. After the electroplating process, we found
the problem that the coil still adheres to the stainless steel substrate and is very difficult to peel off the
substrate. We therefore postulated that an adhesion force between nickel and stainless steel substrate is
a function of the roughness of the substrate and the area of the nickel coil, and designed an experiment
to test this. Within the experimented range, the result shows that the product of the roughness of the
substrate and the nickel coil area should be no more than 3.95 pm x mm’ in order to minimize the
adhesion force such that nickel coil can be peeled off the stainless steel substrate.

Keywords: membrane, micro coil, PDMS, micro actuator, electromagnetic
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