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Abstract. We propose a tuning method for MEMS gyroscopes based on evolu- 
tionary computation to efficiently increase the sensitivity of MEMS gyroscopes 
through tuning. The tuning method was tested for the second generation 
JPLlSoeing Post-resonator MEMS gyroscope using the measurement of the 
frequency response of the MEMS device in open-loop operation We also report 
on the development of a hardware platform for integrated tuning and closed- 
loop operation of MEMS gyroscopes. The control of this device is implemented 
through a digital design on a Field Programmable Gate Array (FPGA). The 
hardware platform easily transitions to an embedded solution that allows for the 
miniaturization of the system to a single chip. 

1 Introduction 
Future NASA missions would benefit tremendously from an inexpensive, navigation 
grade, miniaturized inertial measurement unit (IMU), which surpasses the current 
state-of-the art in performance, compactness (both size and mass) and power effi- 
ciency. Towards this end, under current development at JPL's MEMS Technology 
Group are several different designs for environment tolerant [lo], high performance, 
low mass and volume, low power MEMS gyroscopes. The accuracy with which the 
rate of rotation of micro-gyros can be determined depends crucially on the properties 
of the resonant structure. It is both difficult and expensive to attempt to achieve these 
desired characteristics in the fabrication process, especially in the case of small 
MEMS structures, and thus one has limited overall sensor performance due to un- 
avoidable fabrication inaccuracies. 
























