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Abstract 
A reliability analysis by simulation was performed for a micromachined tunable Fabry-Perot microcavity. The device has two flat, parallel, high quality mirrors, separated by a variable gap. The upper mirror, electrostatically actuated by applying a voltage, is a movable (polysilicon) membrane.

For analysing the reliability, first the typical failure modes was identified: the fatigue damage of the movable membrane. The paper describes two possible failure mechanisms: i) the fatigue damage accumulated during working cycles (the membrane stiffness depending on the number of cycles), and ii) an oxide layer is formed on the polysilicon and the cracks initiated in this layer propagate into the polysilicon layer. For the studied device, only the first mechanism seems to be important. 

Two parameters were considered to be indicatives for the failure:
· The a drift in the mirror displacement when the membrane elasticity is damaged (failure criterium: a displacement change higher than λ/8),

· A change in the time response of the device when the stiffness of the movable membrane is modified (failure criterium: a change higher than 15% of the natural frequency).

Both the mirror displacement and the natural frequency depends on the Young’s modulus (E), a parameter very sensitive to the fatigue damage induced by working cycles.
The working procedure:
1. From a simulation of the mirror displacement vs. E, Ed value is obtained at the displacement change chosen as failure criterion,

2. From a simulation of the oscillation frequency vs. E, the values Ef1 and Ef2 are obtained at the oscillation frequency change chosen as failure criteria.

3. Curves of E vs. number of cycles are obtained from the literature.

4. A comparison between the values obtained at 1 and 2 allows to obtain the limiting E value for the life of the MEMS interferometer; for this value, the number of cycles to failure may be obtained from the curves from 3.
A Fabry–Perot microcavity with the membrane central square of 100(m x 100(m and a thickness of 0.51 (m was analysed. The distance between the upper face of the fixed electrode and the bootom face of the membrane is 1.75 (m. A limitting value of 130 Gpa was obtained for the E, corresponding to 2x104 cycles to faliure.

