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Formation of Silicon Diaphragm Using Silicon-wafer Direct Bonding /
Electrochemical Etch-stopping and Its Application to
Silicon Pressure Sensor Fabrication
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Abstract

A new type of Si diaphragm was fabricated using Si-wafer direct bonding and two-step electrochemical
etch-stopping methods. Using the new diaphragm structure in mechanical sensors, more precise control of
cavity depth and diaphragm thickness was achievable. Also, the propagation of the stress, which was
generated near the bonding interface, to the surface can be avoided. Finally, a piezoresistive-type Si
pressure sensor was fabricated utilizing the diaphragm and a digital pressure gauge, which can display units

of pressure, was realized.
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Fig 1. Silicon pressure sensor chips having thin
diaphragm made by
(a) deep anisotropic etching, (b) typical direct
bonding and thinning, (c)
method devised in this work.
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Fig.4 Measured current curve during the

electrochemical etching.
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Fig. 6. Sample cross-section after direct bonding
between the 'active’ and ’supporting’ substrates.
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