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Optical self-zoom system based on electrowetting
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Science and Technology, Shanghai 200093, China )

Abstract: Optical zoom system is a key element in many optical devices such as cameras and
video cameras. It is a long-term goal to realize miniaturization of optical zoom system and increase
the zoom ratio of the system. In this paper, a three-liquid self-zoom lens is developed, which has the
self-zoom function under the action of applied voltage. Therefore, the lens element itself can be
used as a simple optical zoom system. The self-zoom function of the system is verified by the
Gaussian optical theory and Zemax simulation. The results show that the focal length range of the
system is 378—424 mm, and the zoom ratio is 1.217, which achieves the expected target and has a

certain reference value for the research of optical zoom systems.
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Fig. 1 Structure of self-zoom liquid lens
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Photos of the three-liquid lens
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Tab.1 Focal power of the sample under different
voltage combinations

No. U/V U,/V o/mm’”’
1 0 0 —46.04
2 0 50 —44.87
3 0 100 —37.68
4 0 150 -14.78
5 0 200 —7.54
6 50 200 -6.27
7 100 200 0.84
8 150 200 23.19
9 200 200 30.38
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Fig.3 Relationship between the applied voltage U (U, or U,) at
the liquid interface and radius of curvature R (R, or R,)
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Fig. 4 Relationship of curvature 1/R, and 1/R, of
two liquid interfaces
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Fig. 5 Relationship between the applied voltages U; and U,
at the two liquid interfaces
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Fig. 6 Relationship between the applied voltage U; and the
total focal length f of the system
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