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Fabrication of 3-dimensional microstructures for bulk micromachining
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Abstract

This paper described on the fabrication of microstructures by DRIE(Deep Reactive lon Etching).
SOI(Si-on-insulator) electric devices with buried cavities are fabricated by SDB technology and
electrochemical etch-stop. The cavity was fabricated the upper handling wafer by Si anisotropic etch
technique. SDB process was performed to seal the fabricated cavity under vacuum condition at =760 mm
Hg. 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 SOl structure was thinned by
electrochemical etch-stop. Finally, it was fabricated microstructures by DRIE as well as a accurate

thickness control and a good flatness.
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Fig. 1. Fabrication process of SOI structures with
buried cavity.
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Fig. 2. Leakage current-voltage characteristic curve
of p-type Si wafer.
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Fig. 3.
curve at electrochemical etch-stop and
(b) etch-stop step.

29 4@ (e & d7AA A8E Si Zius
TMAH 20 wt.%8o X 718eHH JAHAYP2 g A

Z9 vhE cavity® %+ SDB SOI 7199 Hex &
Zzt A AFM olwmlAlelrl, Si 7|#z A7A =
g SOI 719 H& A’ 474 512 nme} 54
nmfAth. A7188H APy ez SPB SOI wHet
38 A%, 444X " SOI 719 gHezs 7|&9)
WHEY 88 430 X3, Sio7)w
£ 7 AATh

ZEER
4e5te WUEE

2%y 4 (a) Si 71Ed (b) TMAH £9dA 713
83 AZZAAE vl E cavityE zZtE SOI
7% AFM °]f A,

Fig. 4. AFM images of (a) Si wafer and (b) SOI
substrates with buried cavities etch-
stopped by electrochemical etch-stop in
TMAH solution, respectively.
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Fig. 5. SDB SOI structure with buried cavity (a)
cross sectional view (b) SEM image.
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Fig. 6. SDB SOI substrate with buried cavity and
photography of fabricated 3-D microstruc-
ture for bulk micromachining by DRIE.
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