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Technology Using Metal-Assisted Chemical Etching (MacEtch) Process to Fabricate Silicon Capacitors with

High Capacitance
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Silicon (Si) capacitors with a dielectric film formed on a silicon substrate have been attracting attention as a replacement for conventional multi-
layer ceramic capacitors (MLCCs) in recent years due to their advantageous features including high heat resistance, low inductance, and thinness.
Although Si capacitors with high capacitance are required in the field of automotive electronics, fabrication is costly due to the need to form a
trench structure on the Si wafer in order to expand the surface area.

Toshiba Corporation has been engaged in the development of a metal-assisted chemical etching (MacEtch) technology applying anisotropic wet
etching of Si using noble metal catalysis, which makes it possible to chemically process the entire surface of a Si wafer. Experiments on a proto-
type Si capacitor chip with vertical trenches formed on a Si wafer of 100 pm in depth and 1 um in width using gold (Au) catalysis have verified that it

achieves a capacitance density of more than 200 nF/mm?2.
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Cross-sectional structure of Si capacitor
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Mechanism of MacEtch process
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Flow of fabrication of Si capacitor applying MacEtch process
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Cross-sectional scanning electron microscope (SEM) images of as-
deposited Au particles
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Cross-sectional SEM images of trenches formed with various Au mass
densities
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Cross-sectional SEM image of trenches formed by MacEtch process
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Prototype Si capacitor chip
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Electromagnetic interference noise suppression achieved by prototype
chip used as decoupling capacitor
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