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Temperature characteristics of MEMS stress-testing
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Abstract; The temperature characteristics of typical stress-testing microstructures were studied, and a
stress-suppressing method was proposed. A stress-testing structure to represent the temperature
characteristics of MEMS (Micro-electro-mechanical Systems) devices was designed and the influence
mechanism of temperature on its nature frequency was analyzed. It points out that the axial thermal
stress is the main factor affecting temperature stability of the nature frequency as compared with the
material elastic modulus and the changes of structure size. Meanwhile, a stress-suppressing structure
was designed to release the thermal stress and the machining residual stress. As the linear expansion
coefficient of silicon was affected by temperature, the temperature characteristics of the axial stress
and nature frequency for the stress-testing structure and stress-suppressing structure were studied by

simulations and experiences. The results indicate that the axial thermal stress in stress-suppressing
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structure is suppressed to below two orders of that in stress-testing structure, and the frequency-tem-
perature coefficient is reduced from about 5. 0X 10 *ppm/C to below 5.0X10°ppm/°C at —50 C —
+85 C. It concludes that the stress-suppressing structure suppresses the stress effectively, and sup-
presses the temperature influence factors into the MEMS system at the source. Moreover, the stress-
suppressing structure can be used for other MEMS systems and can offer good temperature stability.

Key words: Micro-electronic-mechanicap System (MEMS) ; stress-testing structure; stress-suppressing

stucture; temperature characteristic; thermal stress
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Fig. 1 Diagram of stress-testing structure
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Fig. 3 Diagram of stress-suppressing structure
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Tab.1 Simulation and experience results of stress-testing and stress-suppressing structures’ temperature characteristics
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