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Abstract: In this paper, an anchor design that improves bonding strength uniformity in the silicon-on-glass (SOG)
process is presented. The SOG process is widely used in conjunction with electrode-patterned glass substrates as a
standard fabrication process for forming high-aspect-ratio movable silicon microstructures in various types of sensors,
including inertial and resonant sensors. In the proposed anchor design, a trench separates the silicon-bonded area and
the electrode contact area to prevent irregular bonding caused by the protrusion of the electrode layer beyond the glass
surface. This technique can be conveniently adopted to almost all devices fabricated by the SOG process without the
necessity of additional processes.
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Fig. 1 (a) Schematic of a bridge structure, (b) dimensions
and cross view of the normal anchor (A-A’), (¢)
the proposed anchor (B-B”)
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Fig. 2 Fabrication process of the bridge structure: (a)
Glass wafer, (b) metallization, (c) silicon wafer,
(d) anchor/anchor with trench formation (1st
DRIE), (e) anodic bonding, (f) grinding and
polishing backside of silicon wafer and form
detailed structures (2nd DRIE)
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Fig. 3 Optical image of bonded area under the normal
anchor: (a) before and (b) after wet etching and
under the proposed anchor with trench width of
(¢) 3 um and (d) 12 um

Fig. 4 Experimental setup for fracture test under shear
stress test
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Fig. 5 Normalized shear stress of each types of anchor
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Fig. 6 Normalized shear stress of the normal and

proposed anchor along etching time
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