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Model building of nonideal factorsin Sigma-Delta accelerometer and system level design

Author'sName:
Institution:

Abstract:

Precise models of nonideal factorsin capacitive Sigma-Delta (£A) micromachined accelerometer and a Simulink model of single-loop Sigma-delta accelerometer are presented
to facilitate the transistor-level simulations and optimization. The influences of main nonideal factorsincluding the motion of fixed electrode, clock jitter, thermal noise of
switches and noise of operational amplifier to the system are analyzed. For each nonideal factor, a description of the considered effect as well as the implementation details
with Simulink is provided. Based on these models, a precise Simulink model of £A accelerometer is proposed. The system level simulation resultsindicate that signal-to-noise-
and-distortion ratio (SNDR) of second-order system is 70.1dB, effective number of bits (ENOB) is 11.36bits, and SNDR of fourth-order systemis 92.7dB, ENOB is 15.7hits.
Compared with transistor-level simulations, the system model could describe the performance of system accurately, meanwhile saving the simulation time and simplifying the
process of optimization greatly.
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