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Abstract

Scanning Probe Microscopy (SPM) is used today not only in research and development but increasingly also in many fields of industrial fabrication and inspection. High-technologies such as semiconductor fabrication and nanotechnology attach great importance to the quantitative information these instruments provide. Furthermore, SPM is often used to certify reference objects intended for the calibration of instruments operating at larger scales such as optical techniques, profilometers, and coordinate measurement systems. Thus, SPM is widely regarded as one of the key measurement methods for both the optimization of established measurement techniques as well as for future technologies, especially nanotechnologies.

Consequently, National Metrology Institutes (NMI) such as PTB face the challenge to provide traceable high-accuracy measurement technology, transfer standards and written documentary standards or guidelines on SPM characterization & calibration methods in order to enable the SPM user to calibrate his instrument traceable to the SI unit metre.

NMIs worldwide have set up special Metrology SPMs combing high-stability SPM and laser interferometry for traceable high-accuracy measurements on the micro- and nanoscale. Already about ten years ago, a set of standards especially adapted to the needs of SPM has been developed in a European Union project, involving European NMIs, industry and academia. Apart from these standards, a large variety of different standards either specially developed for SPM or useable for SPM among other methods have become available on the market. In the past few years, novel 3D standards have been developed in a joint project and then successfully introduced on the market. They rely on the landmark principle, i. e. a set of discrete reference points on a supporting 3D structure. While the basic dimensional calibration of SPM is thus covered quite well by transfer standards, nanometric roughness standards for SPM are currently in an early development phase.

Besides transfer standards, the user needs guidance on how to characterize and calibrate his SPM. In summer 2008 VDI/VDE 2656 – Part 1 was released in its final valid version as whiteprint. It is the first guideline on dimensional SPM calibration worldwide and was developed by a committee comprising representatives from SPM manufacturers, SPM users, academia and other research institutes from central Europe as well as PTB. This document is currently processed in ISO TC 201 SC 9, the committee in charge of SPM standardization, to be included in an international ISO standard in a few years.
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