Testing an Inkjet-Based Printer for Use in Fabricating MEMS Devices
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Micro-Electro-Mechanical System (MEMS) actuators, sensors, and switches are fabricated by surface micromachine processes similar to those of semiconductor devices. This involves the deposition of several conductive layers on substrates and etching to produce the desired structures. The feasibility of using an inkjet printer equipped with specialized ink to fabricate a MEMS device on a given substrate was investigated. The printer’s accuracy of material deposition was tested based on the desired MEMS structure, substrate, ink-cartridge nozzle size, and ink type used; other relevant test conditions investigated include sintering time and temperature, which affect the conductivity of the printed layers. Preliminary results reveal that the printer was capable of fabricating single-layered devices with fine resolution using 1pL and 10pL ink cartridges. Before print runs, substrate cleaning and sterilization using various surface treatments reduced the amount of dust contamination within ink layers. Print samples sintered at higher temperatures yielded layers with higher conductivity compared to those at lower temperatures (up to 200°C). Additionally, polymethyl-methacrylate, used as sacrificial material during MEMS fabrication processes, can be printed both above and beneath a layer of conductive ink. If future work on this project continues to be successful, then this printer-fabrication process may be a fast and cost-effective alternative for producing simple MEMS devices as opposed to the conventional methods used today.

