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Background 

Fluidic lenses are a class of adaptive optics where a lens 

is formed by a transparent fluid constrained by one or 

more clear membranes. Changing fluid pressure or 

bending of the membranes dictates lens curvature and 

focal length (FL). Focusing can therefore be controlled 

without having to change the position of the lens. 
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Glass membrane without pressure 

(Flat)

Glass membrane under pressure 

(Convex)

Glass membrane under 

negative pressure
(Concave)[1] U.S. Pat. No.ôs: 

8064142, 7948683 

7755840, 7706077 

7701643, 7697214 

7672059, 7646544 



Applications 

Fluidic lenses are attractive solutions for many applications, 

including:  
Astronomy 

Machine Vision 

Surveillance 

Laser Machining 

Optometry 

Advanced Rifle Scopes 

Directed Energy Weapons 

UAV Imagers 

Advanced Displays 

High End Consumer Cameras 
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Innovation 

Fluidic lenses are not  a new concept, indeed they are 

currently commercially available. Holochipôs APXTM uses 

glass membranes rather than a softer material (e.g., 

PDMS), resulting in greatly improved optical quality. 
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Holochipôs APXTM fluidic lens with glass membranes 

and integrated piezo actuator: cross-section illustrated 

view[1]  
[1] U.S. Pat. No.ôs: 

8064142, 7948683 

7755840, 7706077 

7701643, 7697214 

7672059, 7646544 



Specifications of APXÊ Fluidic Lens 

Ã Range of Refractive index of lens 
fluid  

Á n = 1.3 ~ 1.6 

Ã Glass membrane thickness: 

Á 70 mm  

Ã Lens aperture: 10 mm 

Ã Outer diameter of housing: 

Á 25.4 mm (1 inch) 

Ã Power supply voltage: 0-to-5 VDC 

Ã Power consumption :  
    < 1mW for quasi- static operation 
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Characterization 

Holochipôs APX fluidic lenses were benchmarked 

against Newport Precision glass spherical 

lenses. Performance was characterized in the 

following areas: 

Ã Focal power dependence on voltage  

Ã Resolution  

Ã Modulation Transfer Function (MTF)  

Ã Useful lifetime 

Ã Dynamic response  
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Focal Power vs. Voltage 
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Ã Focal length: 200 ï 800 mm 

Ã Focal power: 1 - 5.5 Diopter 

[1] U.S. Pat. No.ôs: 

8064142, 7948683 

7755840, 7706077 

7701643, 7697214 

7672059, 7646544 



Resolution ï Experimental 

Setup 
Ã One-to-one imaging of 1951 USAF resolution 

target 

 

 

 

 

Ã Holochip APX compared to Newport lenses:  

Á KBX-079 (focal length (FL) = 250 mm) and KBX-082 (FL = 500 

mm) 

Ã Measurements at field angles: 0, 5, 10 and 15 degrees 

Ã Clear aperture of all lenses: 10 mm 

Ã APX (uncoated); KBX-079 & KBX-082 (VIS AR coated) 
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[1] U.S. Pat. No.ôs: 
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Resolution Imaging: FL = 500 mm 
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Ã APX and KBX-082 similar at field angle = 0 to 5 deg 

Ã APX outperforms KBX-082 at field angle = 10 to 15 deg 
(a) FL = 500 mm; Field Angle = 0 deg (b) FL=500 mm; FieldAngle= 5 deg

(d)FL= 500 mm;FieldAngle= 15deg(c) FL= 500mm; FieldAngle=10 deg

Holochip Fluidic lensNewportKBX-082 Holochip Fluidic lensNewportKBX-082

Holochip Fluidic lensNewportKBX-082 Holochip Fluidic lensNewportKBX-082
[1] U.S. Pat. No.ôs: 
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Resolution Imaging:  FL = 250 mm 

Ã APX and KBX-079 similar at field angle = 0 to 5 deg 

Ã APX outperforms KBX-079 at field angle = 10 to 15 deg 
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(a) FL = 250 mm; Field Angle = 0 deg (b) FL=250 mm; FieldAngle= 5 deg

(d)FL= 250 mm;FieldAngle= 15deg(c) FL= 250mm; FieldAngle=10 deg

Holochip Fluidic lensNewportKBX-079 Holochip Fluidic lensNewportKBX-079

Holochip Fluidic lensNewportKBX-079 Holochip Fluidic lensNewportKBX-079
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