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Nanotechnology is one of today’s key technologies, enabling a wide range of applications. The 
most prominent example of the ongoing trend towards further miniaturization is undoubtedly 
optical lithography, which is used to manufacture highly integrated circuits and leading-edge 
microchips. The advances in nanotechnology are closely related to the progress in 
nanometrology. As with any technology, reliable processes and mass production are only 
possible if structures and objects can be measured with a high degree of reliability and if 
traceability is provided. In general, nanometrology involves all the structural, chemical, 
electronic or optical properties of a nanostructure. A structure or object is said to be nanoscale if 
it is between one and 100 nanometers in at least one dimension. This contribution presents three 
optical methods related to the structural and dimensional characterization of features or objects 
at the nanoscale. In particular, we discuss advanced model-based optical scatterometry, absolute 
interferometric measurements of structuring errors in computer-generated holograms and 
explore new concepts for 3D nanometrology over a large measurement volume of 200 mm 
´ 200 mm ´ 25 mm using the capabilities of the Nanopositioning and Nanomeasuring Machine 
(NPMM-200) installed at ITO.  
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