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Abstract

When a droplet 1s placed on a dielectric layer with an electrode plate beneath it, and voltage 1s then ap
plied to the electrode plate, the droplet moves due to change in its contact angle. This phenomenon is call
ed “electrowetting-on-dielectric” (EWOD). The device enables biomedicine and other industries to ach
ieve precise trace drug configuration. In order to explore the mechanism of this phenomenon and improve
the device, we measured the contact angle of the droplet and dielectric layer thickness, while applying dif
ferent voltages to the electrode plate. We calculated the capacitance and visualized the total energy and th
e potential spatial distribution of the system in order to simulate the droplet motion. We observed that aft
er the single-plate device 1s applied with voltage for a long time, the water droplets begin to move slower
and eventually even move in the opposite direction. We suggest a theoretical explanation in our article. L.
ast, by replacing the double-plate's upper plate with a wire, we improved the performance of the double-p
late electrowetting device. Because the shape of our modified device resembles a tram, we call it a "water
tram". This device retains the characteristics of high capacitance, while the resistance is reduced. Experim
ents have proved that the mobility of the droplets on it is higher than on the single-plate device. Conseque
ntly, the loss of energy from the system is reduced. Additionally, compared to the closed chamber double
-plate device, the open chamber system 1s more convenient for biomedical researchers, because 1t makes 1

t easier to replace the sample.
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