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Chemical Dicing Technology Using Noble Metal Catalytic Etching to Simultaneously Process
Entire Surface of Si Wafer
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With the reductions in size of semiconductor devices, the deterioration of silicon (Si) wafer use efficiency, throughput, and production yield in the
blade dicing process is becoming an increasingly critical issue.

To overcome these problems caused by the blade dicing process, Toshiba has developed a chemical dicing technology applying anisotropic wet
etching of Si using noble metal catalysis that makes it possible to chemically process the entire surface of a Si wafer simultaneously with high accuracy
and high productivity. In order to clarify the optimal conditions for forming deep vertical trenches, we have investigated the mechanism of mass transfer
and side etching and confirmed that the trench shape can be controlled by varying the etchant composition. Experiments on prototypes have verified
that this chemical dicing technology has the potential to process fine lines on a Si wafer of less than 10 um in width under the optimal conditions.
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Flow of chemical dicing process
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Definition of side etching of trench
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Elemental depth profiles measured by Auger electron spectroscopy
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Diffusion of holes during metal-assisted chemical etching (MacEtch) reaction
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Relationship between side etching of trenches and concentration ratio of
hydrogen fluoride (HF) and hydrogen peroxide (H.0.)
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Examples of trenches formed by chemical dicing
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