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A Low-Noise MEMS Accelerometer Interface Circuit Design
that Enables Independent Regulation of Gain and Bandwidth

WANG Hao, ZHANG Jing, ZHOU Tong, ZHOU Yi, SU Yan

(School of Mechanical Engineering, Nanjing University of Science and Technology. Nangjing 210094, China)

Abstract: In order to further meet the higher requirements of gain, bandwidth and noise of front-
end amplifier interface circuit for vibrating beam accelerometer, a low-noise front-end amplifier in-
terface circuit that can realize independent control of gain and bandwidth is proposed. The design is
based on the two-stage topology of T-type interface circuit, which effectively solves the constraints
among gain, bandwidth and noise. The simulation and experimental results show that the design

achieves a bandwidth of 410kHz, a phase error of 1. 2°, and an equivalent input current noise den-

sity of 8. 9fA/+/Hz on the premise of equivalent transimpedance gain of 40MQ. The zero bias in-
stability of the experimental prototype based on this design reaches 1. 156 g at 1h after the proto-
type is powered on and stabilized. Compared with the traditional one-stage transimpedance
interface circuit, the zero bias instability is reduced by 49. 2% (2. 274pg) » which verifies the feasi-
bility and superiority of the new interface circuit.
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Fig. 2 Schematic diagram of the working mode
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Fig. 3 Schematic diagram of resonator electrostatic drive

and capacitance detection
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Fig. 5 Interface circuit noise analysis diagram
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Tab.3 Measured performance comparison of transimpedance interface circuit
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