Requirements for Fluidic Lens to be used in Opthalmic Correction

Randall Marks

1. System Performance Requirements

1.1. Lens must fit in front of the human eye

1.1.1. Should be located at the front focal point of the eye.

1.1.2. Horizontally, edge of the lens must be less than 1” from the center of curvature to fit in front of the eye.  

1.2. Lens must be capable of producing Zernike terms Z[2,0], Z[2,-2], and Z[2,2] independently.

1.2.1. Lens must be capable of producing 3 diopters of astigmatism in any direction.

1.2.2. Lens must be capable of producing ±5 diopters of power.

1.2.3. Lens must be capable of repeatably and consistently producing changes of less than 0.25 diopter of astigmatism and power.  

1.3. Lens must have a 6-32 x 1/8” screw hole for mounting in the test equipment.
1.4. Individual lens cells must be individually testable.
1.5. Combination of alignment and lens error must produce less than 0.30 microns RMS error with a 6mm diameter at maximum operating deflection on axis to be unnoticeable to the human eye within a safe margin.
1.6. Design should incorporate prior design technology to better predict performance and expedite fabrication

1.7. Lens stack should be no thicker than 2 cm, and, to improve field performance, should be as thin as possible.
2. Lens Construction Requirements (from prior design preference)
2.1. Must have a 0.5mm hole in the structure for injecting fluid into the lens cell.

2.2. Must have a 0.5mm hole in the structure for bleeding off excess gas pockets.
2.3. PDMS membranes are to be used for lens surfaces, which require power.

2.3.1. The membrane front surface must be formed against a 2” diameter, 0.25 wave glass flat, and must be flat to gravity within 0.25°.

2.4. The lenses are to be filled with deionized water.

2.5. Each membrane must be aligned with a minimal amount of tension in all planar directions from the center.
