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Environmentally Conscious Semiconductor Resist Stripping Technology
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A resist is a masking material used in the lithographic process that forms semiconductor circuits on a chip substrate.  The resist must be removed
after circuits are etched, which is typically done with peroxymonosulfuric acid, conventionally produced by mixing sulfuric acid with hydrogen peroxide.
However, once the process is completed, there is a problem that it is difficult to recycle the sulfuric acid because of dilution by the water released as a

by-product of the breakdown of the hydrogen peroxide in the mixture.

To improve the process, Toshiba, in cooperation with Shibaura Mechatronics Corporation and Chlorine Engineers Corp., Ltd., has developed a practi-
cal semiconductor single-wafer resist stripping technology that employs electrolyzed sulfuric acid. ~ This technology allows the sulfuric acid to be recy-

cled, as the electrolysis of sulfuric acid generates peroxymonosulfuric acid without producing water.

Moreover, an originally developed boron-doped

diamond electrode permits the electrolyzed sulfuric acid to be used directly without any danger.  In addition, it is possible to control the stripping ability
according to the various types of resist by optimizing the electrolyte parameters.  This new technology makes it possible to totally eliminate the use of
hydrogen peroxide and reduce the overall environmental burden of the semiconductor wet process.
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Structure of electrolytic cell
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Relationship between electrolysis time and oxidizer concentration
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Relationship between oxidizer concentration and sulfuric acid concentration
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Results of resist stripping evaluation using 300 mm silicon wafer
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Comparison of energy consumption of process using sulfuric acid-hydrogen
peroxide mixture (SPM) and electrolyzed sulfuric acid
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Comparison of carbon dioxide emissions of process using SPM and electro-
lyzed sulfuric acid
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