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In semiconductor manufacturing, two-fluid DI water spray cleaning is widely used but can induce electrostatic
charging on SiO: surfaces, leading to potential ESD damage. In this study, we experimentally examined the charging
behavior of SiO./Si wafers during spraying by measuring surface potentials before and after cleaning. The wafer
center became negatively charged, whereas the edge became positively charged, indicating charge separation during
droplet impact and liquid-film flow. The surface potential increased exponentially with the tangential film velocity.
Based on SiO: surface chemistry, DI water contact promotes silanol (Si -OH) deprotonation, forming SiO~ and H;O .
The outward flow then transports H:O" to the wafer edge, causing positive charging. These findings show that both
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triboelectric and chemical effects contribute to charging during two-fluid spray cleaning.
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Fig.l1 Two-fluid spray cleaning process.
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Si0/Si wafer.
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Fig.4 The appearance of two-fluid spray cleaning.
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Fig.5 Surface potential after two-stream spray. ( Deionized water flow rate: 100 mL/min, air flow rate: 80 NL/min and spray distance: 30 mm )
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Table 1 ~ Surface charge density versus air flow rate.

Air Flow Rate V 030 o
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50 0.716 +0.2471
60 1.413 +0.4847
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