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Fabrication of the pyramid-type silicon tunneling devices for

displacement sensor applications
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Abstract

The tunneling current is exponentially dependent on the separation gap between a pair of conductors.
The detection of displacement can be, therefore, carried out by measurment of a variation in the
tunneling current. In this experiment, we fabricated pyramid-type silicon tunneling devices in which a
tunneling current flow between a micro-tip and SNy thin film membrane. A MEMS process was used
for the fabrication of the tunneling devices. The micro-tips were formed on Si wafers by undercutting
a differently oriented square of SiO» with KOH. The stiffness of the SisNs films were observed and the
model for the stiffness calculation, which is useful in predicting the stiffness even when the stiffness
ranges bevond the scope of the normal experimental condition, was suggested.
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Fig. 1. Cross-sectional schematic of a tunneling
device.
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Fig. 2. SEM micrograph of a micro-tip.
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Fig. 5. SEM micrograph of micro-tip from top-
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Fig. 8. Current dependence of the tunneling device
on the deflection voltage.
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