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ABSTRACT

Microscopy has enabled the development of many advanced technologies, and higher level microscopic techniques are
required according to the increase of research in nano-technology and bio-technology fields. Therefore, in many applications,
we need to measure the dimension of micro-scale parts accurately, not just to observe their shapes. To establish the meter-
traceability in microscopy, gratings have been widely used as a magnification standard. KRISS provides the ¢ertification
service of magnification standards using an optical diffractometer and a metrological AFM (MAFM). They are based on
different measurement principles, and so can give complementary information for each other. In this paper, we describe the
configuration of each system and measurement procedures to certificate grating pitch values of magnification standards.
Several measurement results are presented, and the discussion about them are also given. Using the optical diffractometer, we
can calibrate a grating specimen with uncertainty of less than 50 pm. The MAFM can measure a grating specimen of down to
100 nm pitch value, and the calibrated values usually have uncertainty less than 500 pm.
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Table 1 Characteristics of two kinds of certification
methods for magnification standards
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Fig. 1 Schematic diagram of the optical diffractometer

using Ar ion and He-Cd laser
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Fig. 2 Schematic view of the main part of metrological
atomic force microscope at KRISS
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Table 2 Uncertainty in pitch measurement using the
optical diffractometer (MXS-701CE)
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Table 3 Uncertainty in pitch measurement using the
metrological AFM (MXS-701CE)
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MAFM Diffractometer

Fig. 3 Comparison between the mean pitch values
measured by MAFM and optical diffractometer
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