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Pitch Measurement of One-dimensional Gratings Using a Metrological
Atomic Force Microscope and Uncertainty Evaluation
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ABSTRACT

We measured the pitch of one-dimensional (I1D) grating specimens using a metrological atomic force
microscope (M-AFM). The 1D grating specimens are often used as a magnification standard in nano-metrology,
such as scanning probe microscopy (SPM) and scanning electron microscopy (SEM). Thus, we need to certify
the pitch of grating specimens for the meter-traceability in nano-metrology. To this end, an M-AFM was setup
at KRISS. The M-AFM consists of a commercial AFM head module, a two-axis flexure hinge type nanoscanner
with built-in capacitive sensors, and a two-axis heterodyne interferometer to establish the meter-traceability
directly. Two kinds of 1D grating specimens, each with the nominal pitch of 288 nm and 700 nm, were
measured. The uncertainty in pitch measurement was evaluated according to Guide to the Expression of
Uncertainty in Measurement. The pitch was calculated from 9 line scan profiles obtained at different positions
with 100 um scan range. The expanded uncertainties (¢ = 2) in pitch measurement were 0.10 nm and 0.30 nm
for the specimens with the nominal pitch of 288 nm and 700 nm. The measured pitch values were compared
with those obtained using an optical diffractometer, and agreed within the range of the expanded uncertainty of
pitch measurement. We also discussed the effect of averaging in the measurement of mean pitch using M-AFM

and main components of uncertainty.

Key Words : Metrological atomic force microscope (F1E] 254 & & 943+Y € v]74), Nanometrology (M=
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Fig. 1 Schematic diagram of metrological AFM at
KRISS
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Fig. 2 Profile of the surface of 1D grating specimen
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