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Abstract：There is an increasing interest in the incorporation of active materials into conventional MEMS components and devices, in order to improve functionality and performance.  The ability to fabricate ferroelectric materials and components with feature sizes <1mm is a key enabling step, and will help the drive for miniaturisation, materials and system integration, multi-functionality, and cost effective manufacture. This talk will focus on colloidal powder-based routes for the fabrication of micro-/macro-sized components and devices. Using colloidal routes, there is a high degree of processing flexibility depending on the ceramic volume fraction and rheology of the powder – binder - fluid system. Candidate processes include printable thick film ink systems, castable ceramic slurries, and viscous, plastically deformable tapes. A range of patterning and/or shaping routes including screen printing, moulding and plastic-forming can be used with these different colloidal systems to produce components with feature sizes in the range 10-100 (m. The talk will discuss a range of examples to illustrate the potential of these process routes as outlined below.

A conventional screen-printing process has been used for the deposition of BST (barium strontium titanate) thick films on alumina substrates as tunable capacitor elements for microwave applications such as phase shifters and filters. Moulding methods have been employed for both ceramic slurries and viscous plastic green tapes by using soft and hard moulds, respectively, to obtain 2-D and 3-D structures, such as 1-3 piezoelectric composites for ultrasonic imaging applications. Lamination processes have utilised viscous plastic green tapes to form rectangular cross-section PZT fibre arrays for smart composite structures. Finally, viscous plastic green tapes have also been utilised for 3-D plastic forming of complex 3-D structures, such as the helices, for actuating applications. 
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