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Spacer membranes are used in many microsystem applications to separate two layers of similar or dissimilar materials for chemical or electrical isolation while permitting fluidic transport. Often these membranes are produced by depositing thin passivation layers on an existing carrier substrate using techniques such as chemical vapor deposition.  Typically carrier materials such as silicon wafers or polymers are favorable. Bulk micromachining of silicon allows great precision but has the disadvantage of high material costs and slow time to manufacture. On the other hand, several fabrication techniques can be used to produce polymer carriers such as hot embossing or injection molding.  However, the thermomechanical properties of such materials limit the operating temperature of such membranes.  Ideally, ceramic membranes not only provide good thermal and mechanical properties, but also excellent chemical inertness.  However, ceramic materials are difficult to pattern and sinter at small scales. This poster will present  two novel approaches to spacer membrane fabrication without the prior disadvantages.  To create a highly porous hexagonal structure, a 75μm aluminum shim was patterned with a 532nm laser micromachining system (ESI 4410) and a micro-electro discharge machining system (Panasonic MG-ED82W) and then anodized to produce an Al2O3.  Membranes on the order of several mm square were produced with hexagonal structures having 120-150μm center-to-center pitch. To verify the result, the electric resistance of the surface was measured before and after the anodizing process.  Additionally, the membranes were characterized in cross-section using an SEM and EDS. As expected, the electric resistance changed from <0.1Ω to >400MΩ and the SEM and EDS analysis confirmed the presence of Al2O3 several µm into the surface.
