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Design of EWOD device with suspended ground electrode
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Abstract; This paper researches how to design the suspended ground electrode of an electrowetting-on-dielec-
tricCEWOD) based device, because most of the existing investigations for the efficiency of single-plate EWOD
device were carried out by means of numerical simulations and lack of experimental results. Then, it coam-
pares,the driving effectiveness for a liquid droplet by the proposed EWOD device with suspended ground elec-
trode and a traditional bipolar plate device. Based upon the theory of the EWOD, the dielectric, deriving
EWOD force and each resistive force of the droplet holding between the bipolar plates were derived, and the
forces of the droplet sitting on the single-plate EWOD device were analyzed. Then,the forces were compared
between the bipolar plate device and the single-plate EWOD device. Finally. the driving characteristics of the
droplet were tested via the fabricated EWOD device. The experimental results show that the driving voltage of
single-plate is more low, and its velocity is more faster than that of the bipolar plates; the velocity of 1 pul
droplet can be 15 cm/s when the driving potential is 44 Viys. In conclusion, the obtained experimental results
validate the feasibility of the single-plate EWOD device with suspended ground electrode for its faster velocity
and low driving potential.
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(a)Bipolar plate EWOD device
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(b)Singlc-plate EWOD device with suspended clcctrode
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Fig. 1  Cross view of schematic illustration of

EWOD principle
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Fig.2 Top view of schematic diagram of EWOD force

generated on effective TCL
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