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A Polysilicon Capacitive Microaccelerometer with Unevenly Distributed
Comb Electrodes

B EE-F k&
(Ki-Ho Han - Young-Ho Cho)

Abstract - We present a surface-micromachined polysilicon capacitive accelerometer using unevenly distributed comb

electrodes.
electrodes with uneven electrode gaps.

substrate and the unevenly distributed electrodes shorten the electrode length required for a given sensitivity.

The unique features of the accelerometer include a perforated proof-mass and the inner and outer comb
The perforated proof-mass reduces stiction between the structure and the

The

polysilicon accelerometer has been fabricated by the conventional 6-mask surface-micromachining process and showes a

sensitivity of 1.03mV/g with a hybrid detection circuitry.
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Fig. 1 Top view of the accelerometer structure
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Table 1 Accelerometer specification

Detection range t 50 ¢g

Tocti

Normal de ec'tlon <001 %
due to gravity

Maximum displacement

< 0.05 %

deviation at 400Hz ?

Sensitivity > 05 fF/g

T 2 71E5H A 2 ofadE
Table 2 Accelerometer design and estimated performance

Mass 0736 ug
Stiffness 1.012 N/m
Natural frequency 59 kHz
Number of electrodes 60 ea
Sensitivity 0.483 fF/g
Nonlinearity 3174 %
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Fig. 2 Microfabrication process :
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Fig. 3 Microfabricated accelerometer: (a) overall structure;
(b) enlarged electrodes
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Fig. 4 On-chip test structures for polysilicon property

characterization: (@) Young’s modulus test

structure; (b) residual stress test structure
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Fig. 6 Fabricated accelerometer and detection circuitry
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Fig. 7 Accelerometer test results: (a) input acceleration;
{b) Measured acceleration
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