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Scanning Microscopy with diffractive 
Microlenses  

 
Due to a new design method, overlapping diffractive micro lens arrays can realized with 

high area density, a large working distance and simultaneously with a high numerical 

aperture (NA) close to 1. Unlike conventional refractive optics, the limit for the NA is not 

determined by the diameter or by the focal length of the lenses but only by the 

lithography resolution available in the fabrication process. The optical lithography, 

available at the institute has a minimum feature size of 600 nm, limiting the minimum 

spot size to approx. 1 µm. With these diffractive elements, we have realized a scanning 

microscope with 3 mm working distance, which provides 20 MegaPixel resolution in a 

field of approx. 6x4 mm. The talk reports about the design of these elements, the design 

of the scanning microscope and previous experimental results. Furthermore, we discuss 

other areas of application of these diffractive elements. We conclude with a discussion 

about possible system enhancements which can be achieved by increasing the 

lithography resolution or by modifying the pupil distribution. 


