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Relation Between Electrostatic Discharge Generation and Droplet Characteristics
during Two-Fluid Spraying of Deionized Water
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In the manufacturing of semiconductor chips, two-fluid spray cleaning using deionized water is commonly applied for particle
removal and resist stripping. In the two-fluid spray, deionized water is atomized by compressed gas flow; however, the high
resistivity of deionized water causes electrostatic discharge (ESD). In this study, the electric current generated during the

two-fluid spraying of deionized water was measured. In addition, we measured the velocity and size of flying droplets using

shadow Doppler particle analyzer (SDPA ) to clarify the relationship between the generated electric current and flying-droplet
characteristics. From these characteristics, the relationship between the average flying-droplet velocity and generated current
was derived, and the generated current increased in proportion to the cube of the droplet velocity. Because the higher the
droplet velocity, the higher is the cleaning power; there is a tradeoff between the cleaning power and ESD probability.
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Fig.1 Structure of two-fluid spray nozzle.



FR DGR A 7L — R\ 58 3 % AR & O IE O BIARTE (8RR 5) 39

~\-J P

Nozzle tip

Droplets —— N

10mm

2 ZHMRATL —OfkT
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Fig.3 Measurement system.
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Fig.5 Time variation of generated current.
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Fig.6 Correlation of generated current to deionized water flow
rate and airflow rate.
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Fig.7 Correlation between airflow rate and generated Current.
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Fig.9 Droplet velocity distribution.
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