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Abstract: The deformation of droplet plays a significant role in influencing focus range and image quality of liquid
controllable optical devices. According to Laplace Equation, the shape model of droplet is established based on the
electro-wetting effect on dielectric. In this paper, the influence of gravity on the droplet deformation is taken into
account. Using numerical calculation methods, the shape of static droplet and the deformation of droplet when external
voltage is applied are deduced theoretically. Deformations of droplet which are applied with different voltages are
compared. Theoretical analysis shows that the focal length of droplet changes from 67.2 mm to infinity as solid phase is
planar. As the solid phase is conical surface, the zoom range of droplet is related to the cone angle, and the transition
from the negative lens to the positive lens can be realized.
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Figure 1. An area element of liquid interface
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Figure 2. (a) Coordinates of liquid interface; (b) Differential area
element
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Figure 3. EWOD structureas solid phaseis planar
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Figure 4. The curves of droplet shape from top to bottom
correspond to avoltageof 0V, 100V, 130V and 135V with a
planar solid phase
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Figure5. The dopeinterface shape of solid phase
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Figure 6. The curves of droplet shape from top to bottom
correspond to a voltage of 0V, 100V, 130 V and 140V with cone
angle a of 30°
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Figure 7. The curves of droplet shape from top to bottom
correspond to a voltage of 0V, 100V, 130 V and 135V with cone
angle a of 45°
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Figure 8. The curves of droplet shape from top to bottom
correspond to avoltage of 0V, 100V, 125V and 130V with cone
angle a of 60°
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Figure 9. The curves of droplet shape from top to bottom
correspond to avoltage of 0V, 95V, 105V and 110 V with cone
anglea of 75°
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Figure 10. Curves of therelation between voltage and the
reciprocal of optical focal length
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