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Study of Deep Reactive Ion Etching ( DRIE) of Silicon Structures with Large Thickness

XIA Chun-xiao, SHENG Jie, YANG Jun, GUO Zhong-yang

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: The performances of a MEMS gyro can be improved by increasing the thickness of sensitive structure. For the sil-
icon structure with large thickness, the grass, closing up, the eave and other typical defects are usually come out during the
DRIE, which deteriorate the dimensional accuracy. In this paper, the effects of the key process parameters on the DRIE re-
sults are studied. The parameters include the etching and deposition time ratio, the duration of the passivation gas flow in
etch phase and the flow rate of SFs. In order to improve the dimensional accuracy of silicon etching, a new multi-step
process with different etching parameters in each step is presented. With this method, the grass effect, closing up, and the
eave effect are successfully suppressed and the profiles with a side wall vertical of 89.95° and a uniformity of 3.4% in a
whole wafer are realized.
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Fig.1 Schematic image of sensitive structure etching indicators
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Fig.2 SEM images of typical defects in deep silicon etching
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Tab.1 Standard etching process parameters
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AR AR T HE W 0 80—160
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Fig.3 Influences of the duration of the passivation

gas flow in etch phase on grass effect
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Fig. 4 Influences of the flow rate of SF, on closing up effect
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Fig. 5 Influences of the duration of the passivation

gas flow in etch phase on etch uniformity
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Fig. 6 Influences of the etching and deposition

time ratio on sidewall profiles
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Fig. 7 Influences of the pressure in etch phase

on etch uniformity
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Tab.2 Correspondence of the process parameter

vs process results
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Tab.3 Multi-step etching process parameters
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