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A New Processing Technique to Prevent Stiction Using Silicon
Selective Etching for SOI-MEM S

Norio Fujitsuka, Jiro Sakata
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Abstract

A new processing technigue to realize an extremely long cantilever structure having alength of afew mm
using a silicon-on-insulator(SOI) wafer has been developed. By adding only one Si selective wet etching
process after the usual HF sacrificial layer etching, the detachment length of a cantilever became at least 10
times longer than that formed using conventional method. Thistechnique is easily applicable to the fabrica-
tion of various SOI-MEM S without the use of any special apparatus.
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Fig. 1 Resistivity dependence of Si etch rate.
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Fig. 2 Process sequence.

Table 1 Specification of SOI wafer.

SOI layer

Thickness 10um

Resistivity 2-4Qcm (P)
Buried SO,

Thickness 2um
Substrate

Thickness 525um

Resistivity 0.01-0.02Qcm (N)
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Fig. 3 Etch time dependence of water contact angle.
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Fig. 4 AFM image of substrate surface. (a) Before
selective etching. (b) After selective etching of
60 sec. The rmsroughnessis 0.7 nm and 50 nm,
respectively.
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(b)

Fig. 5 A water contact angle with substrate.
(a) Before selective etching.
(b) After selective etching of 60 sec.
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Fig. 6 Beam width dependence of asperity height.
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Fig. 7 Cross-sectional view of the asperityand the
released beam (10 pum in width).
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Fig. 8 Process sequence.
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Fig. 9 SEM image of the micro pyramids.
(after selective etching of 60 sec)
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(a) Before selective etching.  (b) After selective etching.

Fig. 10 Cross-sectional view of an SOI structure.
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Fig. 11 SEM image of the end of released cantilever
(2 mminlength).
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