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ABSTRACT

Liquid dispensing systems are extensively used in various industries such as display, semiconductor, and
battery manufacturing. Of the many types of dispensers, drop-on-demand piezoelectric jetting systems are widely
used in semiconductor industries because of their ability to dispense minute volumes with high precision.
However, due to the problems of nozzle clogging and undesirable dispensing behavior in these dispensers, which
often result in device failure, the use of highly viscous fluids is limited. Accordingly, we studied the behaviors
of droplet formation based on changes in viscosity. The effects of surface energy and the inner diameters of
needle-type nozzles were also studied. Results showed that nozzles with lower surface energies reduced the
ejection volume of droplets when a smaller nozzle diameter (0.21 mm in this study) was applied. These results
indicate that the hydrophobic treatment of nozzle surfaces and the use of smaller nozzle diameters are critical
factors enabling the use of highly viscous fluids in precision dispensing applications.
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