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NANOSTRUCTURING
IN THE SUB 50 NM RANGE
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a desired intensity distribution. In a working distance range of
20 μm, a stationary intensity distribution is formed, which is then
used for nanoscale structuring. Highly efficient phase masks are
used to enhance the contrast of the intensity modulation and,
thus, to reach the theoretical resolution limit.

Task

Results

To further develop nanotechnology, research needs methods of

With the developed structuring equipment, Fraunhofer ILT has

structuring with a resolution below 100 nm that can be scaled to

generated periodic nanostructures down to a size of 35 nm.

large surface areas. Optical lithography processes with drastically

Thus, the range of structure sizes that can be produced in house

reduced wavelengths are particularly suitable for generating the

is extended to a sub-100 nm range. The new technology will

desired small structure sizes. Lithography with extreme ultraviolet

now be made available to a wider user community.

radiation (EUV; 13.5 nm) is, therefore, currently being introduced
as a structuring technology for the next chip generations in

Applications

industrial mass production. Such large-scale industrial EUV
systems are, however, costly and not suitable for manufacturing

Periodic nanostructures on square-centimeter surfaces can be

in small and medium quantities. For applications that require

used in the optical industry as broadband anti-reflection coatings

periodic structures, interference effects can be used to reduce

or polarizers, in medicine and biotechnology as nanoscale

the complexity of the optical system, significantly reducing the

particle filters or in electronics and metrology as novel sensory

cost of such systems.

elements.
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on the basis of an EUV gas discharge source and customized

Telephone +49 241 8906-525

interference transmission masks. A precise dosage monitor and
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a sophisticated mask/wafer spacing system ensure that exposure
conditions are reproducible. Since the wafer is positioned at a
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sub 100 μm distance from the mask, various interference effects,
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including the achromatic Talbot effect, can be used to form
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1 Mask-wafer positioning system.
2 Nanostructures with 35 nm hole diameter
(AFM image).
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