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The main thrust in any reliability work is identifying failure modes and mechanisms.  This is especially true for the new technology of MicroElectroMechanical Systems (MEMS).  The methods are sometimes just as important as the results achieved.  The diagram in Figure 1 shows our methodology where statistical characterization and testing help us identify dominant failure modes.  We strive to determine the root cause of each failure mode and to gain a fundamental (science-based) understanding of that mechanism.  The development of predictive models follows from this science-based understanding.
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This presentation discusses aspects of each of the basic components.  Test structures that measure adhesion and friction are used to develop models.  A reliability model for wear in a MEMS application is presented.  

Drilling down to specific applications, improvements in the performance and reliability can be achieved by changes in the triad of design, operation, and materials.  The triad is shown in Figure 2, where the enveloping variable is the environment (temperature, humidity, shock, vibration, atmosphere) in which the application will be used.  Case histories of improvements made using each triad element are presented.  In addition, results from the environments of shock and vibration are discussed.
�Figure 1.  This shows the basic components of a reliability methodology.





�Figure 2.  Changes in the three areas of design, operation and/or materials can improve performance and reliability.  








Session 6 -- MEMS Reliability


