21 5 Vol.21 No.5
2008 5 CHINESE JOURNAL OF SENSORS AND ACTUATORS MAY. 2008

Noise Analysis of Photoelectric and Capacitive Detection
of MEMS Accelerometer Signal

ZENG Fanlin*?" | ZHONG Shac-long*, XU Jing' ,WU Yaming""
1. State Key L aboratory of Transducer Technology, National Key L aboratory of Microsystem Technology ,
Shanghai I nstitute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai 200050, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abgtract : The thermo-mechanical noise and electrical noise of MEMS torsonal pendulum accelerometer are
analyzed respectively , in which the senstive sgnal is detected by capacitive or photoelectric circuits. The

thermo-mechanical noise of the MEM S sendng structureis 2.4y g/ JHz , 0.28M gn/ ~Hz when the quali-

ty factor Q of the sensing structure equals 1, 85, respectively. The electrical noise is 3. 27U gn/ JHz for
capacitive detection, while the photoelectric detection has a resolution of 0. 05U g, considering the electrical
noise only. So the total noise of M EM S accelerometer with photoelectric detection is smaller than the total
noi se with capacitive detection.
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