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Liquid Lenses

Small variable-focus fluid lens 
elements
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What are liquid lenses

• Lens formed by the meniscus of a liquid

• Shape of the meniscus is manipulated 
by some external force
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Typical Application

• Short tube with transparent ends

• Two immiscible fluids

• Different refractive indices

• One electrically conducting aqueous 
and one non-conducting oil

• Hydrophobic layer on one surface
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Basic Design
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Electrowetting
• Electric field changes contact angle 

effectively changing the power
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Liquid Lens and Assembled 

Camera Module
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VGA CMOS Camera and Liquid 

Lens

50cm 5cm
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Advantages

• No mechanical moving parts

• Inexpensive

• Small size

• Fast response
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Typical Performance
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Uses

• Auto focus camera lens

– Cell phone cameras

– Security cameras

– Webcams and other integrated 
cameras
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Design considerations

• Max size

• Density

• Temperature
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Varioptic Zoom Lens
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Other uses

• Optical recording

• Illumination optics
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Questions?


