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Vibration rectification error (VRE) is an important specification for high-
performance MEMS accelerometers. Among the various factors contributing to
VRE, nonlinearity stands out as a key cause of low-frequency VRE. In this
seminar, [ will present an analytical model specifically developed to calculate the
low-frequency VRE in MEMS accelerometers. The model combines the
frequency response of the output acceleration with the integration of simulated
or calculated capacitance data over a 2w period to determine the offset signal at
a given frequency. The model allows the study of various parameters affecting
VRE. For example, in Fig. 1. the input AC acceleration dependency on VRE is
shown. I will also discuss how the model is used to calculate VRE under
geometrical non-idealities such as capacitance gap asymmetry between the
differential sensing electrodes, which is utilized in our Monte Carlo simulation
to calculate VRE over process variation (Fig. 2).
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Fig. 1. Frequency dependent VRE of two different Fig. 2. Monte Carlo data of VRE at 100 Hz with

accelerometers (red and blue) with decreasing (10, 10g AC input.
8, 6, and 4 g) input AC acceleration from up to

down.



