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Sudy of Inertial Step Response of a Novel MEMS
Capacitive Accelerometer with Variable Areas in Low Vacuum’

CHEN Jinrdan', DONGLinxi*", YAN Hai-xia’, HUO Wei-hong",L | Yong-jie', SUN Ling-ling'
1. the Key L aboratory of RF Circuits and System of Ministry of Education, Hangzhou Dianzi University, Hangzhou 310018, China;
2. Toshiba Hydro- Electro Equi pments Company, Hangzhou 311504, China

Abgtract :A new kind of M EM S capacitive inertial sensor with variable overlapping area is insensible with
the non-parallel of the combs and can work under a much larger testing voltage compared with traditional
comb capacitive sensor. An inertial step response of MEMS area changed capacitive accelerometer with
non-parallel combsis analyzed considering the air damping in low vacuum, and the relation between the
testing voltage and the displacement response of the sensor with different angles between the combs and
the effects of different air pressure to displacement response are also analyzed. The results are compared
with the one of the comb capacitive sensor. It showsthat the effectsof non-parallel combonthe MEMS ca
pacitive sensors with the variable overlapping area are much smaller. In addition, the designed structure
can work under a very large testing voltage which is nearly ten times larger then the one of capacitive sen-
sor with the variable distance, which is very usef ul for reducing the noise of theinterface circuit. It iscon-
cluded that the new kind sensor isinsensble with the technology errors and can improve the resolution of
M EM S capacitive sensor.

Key words:M EMS; High precison micro-accelerometer ; inertial step response analyze; non-parallel combs
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