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 oll

» Hydrophobic layer on one surface
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Basic Design

Incident light

A Hydrophobic
coating
Insulato 8

Insulating
fluid

Electrodes
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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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Arctic 320

ltem Unit -207C to +607C
Mechanical Pupil diameter mm 3
Dimenzions mm PF105x 25
Optical Focal range diopter = 20
Off=zet dioptric power diopter -2 %3
Wave front error Hm =< 0.5
(RMZ)
Minimum Yo = 90
transmittance
Electrical Driving voltage Vrms 0 -&0
(at 1TkHz)
Environmental Storage temperature C -40 to +85
Operating cycles = 1,000,000
MNote:
- Response time is 100ms typical
- Dissipated Power is < 1 mV typical
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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

e Max size

* Density
* Temperature
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First liguid lens
Phi 12mm Nr=A0

Second liquid lens Wide angle
Phi Armm Ne=Al] obiective
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Other uses
 Optical recording

* |llumination optics

c
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