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Fabrication of 3-Dimensional Microstructures for Bulk Micromachining
by SDB and Electrochemical Etch—Stop
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Abstract

This paper reports on the fabrication of free-standing microstructures by DRIE (deep reactive ion
etching). SOI (Si-on-insulator) structures with buried cavities are fabricated by SDB (Si-wafer direct
bonding) technology and electrochemical etch-stop. The cavity was formed the upper handling wafer
by Si anisotropic etch technique. SDB process was performed to seal the formed cavity under vacuum
condition at -760 mnHg. In the SDB process, captured air and moisture inside of the cavities were

removed by making channels towards outside. After annealing (1000C, 60 min.),

the SDB SOI

structure with a accurate thickness and a good roughness was thinned by electrochemical
etch-stop in TMAH solution. Finally, it was fabricated free-standing microstructures by DRIE. This
result indicates that the fabrication technology of free-standing microstructures by combination SDB,

electrochemical

etch-stop and DRIE provides a powerful

and versatile alternative process for

high-performance bulk micromachining in MEMS fields.
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Fig. 1. Fabrication process sequence of SOI stru—
ctures with buried cavity.
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1. Working Electrode 2. Reference Electrode
3. Counter Electrode 4. Potentiostat
5. Plotter 6. Ag/AgCl
7. Pt mesh 8. Teflon holder
9. PC 10. Sample
11. Magnetic stir-bar 12. Hot plate
13. Reflux condenser  14. buried cavity
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Fig. 2. Configuration for electrochemical etch-stop.
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Table 1. DRIE conditions for 3-D microstructure
fabrication.
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Fig. 6. (a) Cross sectional view and (b) SEM image
of SDB SOI structure with buried cavity.
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Fig. 7. Surface photography of fabricated 3-di—
mensional microstructures for bulk micro-
machining by SDB SOI substrates with
buried cavity and DRIE.
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