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Temperature Compensation of Silicon MEMS Resonators by Multiple Doping
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In this stud¥, we expanded the temperature compensation technology for MEMS
resonators to enhance design flexibility. This was accomplished by employing multiple doping
conditions for a Si resonant body. Firstly, we developed a method to simulate the temperature
characteristic of frequency (TCF) for Si resonators under different doping conditions. Next, by
considering a cantilever-type resonator with bending and twisting regions, we demonstrated that the
TCF can be minimized by applying distinct doping conditions to each region. Additionally, we
fabricated MEMS resonators based on the simulation results and observed that the measured and
simulated results were in approximate agreement. This confirmed the validity of the simulation
geth?d dgveloped in this study. Furthermore, a local heavy doping method using a spin-on dopant was
eveloped.
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