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Two-fluid spray cleaning using deionized water is used in the semiconductor device manufacturing process. Cleaning with

deionized water causes electrostatic discharge (ESD) due to charging of the wafer surface, which can destroy devices on the

wafer. Currently, CO- water, in which CO: gas is injected into pure water, is used to suppress wafer surface charging. However,

the mechanism of wafer surface charging has not been clarified. In this study, we focused on the effect of charged droplets on

the wafer surface. The amount of charging of CO. water was controlled by the direct charging method, in which the liquid was

charged by applying a high voltage directly to the flowing liquid. Using this direct charging method, the current generated by
the two-fluid spray was measured. When a positive voltage of 10 kV was applied to CO- water, a current of about 600 nA was
measured. The SiO/Si wafer surface potential was measured when the positively charged CO. water was sprayed, and the

Si0-/Si wafer surface potential increased by approximately 2 V in the positive direction. These results indicate that spraying

charged CO: water onto the surface of SiO-/Si wafers can control the potential of the SiO-/Si wafer surface.
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Fig.1 Droplet charge control device using direct charging method.
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Fig.4 Current generated during two-fluid spraying with pure water
or CO: water.
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Fig.5 SiO:/Si wafer surface potential distribution during two-fluid
spray using pure water or CO: water.
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Fig.6  SiO:/Si wafer surface potential distribution during two-fluid
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