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Pedepar:

1. PoboTa npucesueHa yJOCKOHaJIEHHIO METOiB Ta 3aC006iB KaliOpyBaHHS /1J1s1 BUMipIOBaJIbHUX PACTPOBUX
€JIEKTPOHHUX MiKpockotliB (PEM), o [03BoJIsi€ NifBUIIATHA TOYHICTb OLIHIOBAHHSI METPOJIOTIYHUX XapaKTE€PUCTUK
(MX) npu BUKOHaHHI nipoLenypu KaniopysanHs PEM nis1 3a6e3ne4eHHs! BUMipIOBaHHS JIiHITHUX pO3MipiB B
HAaHOMETPOBOMY Jlianas3oHi, 30KkpemMa, B cybianasoHi Bif 10 nm 10 100 nm. 3anpornoHOBaHO HOBUIT METO],
KaniopyBaHHs PEM noeranHum HabavokeHHsIM. Lle mae MOKIIMBICTb 1030aBUTHUCh CY6'€KTUBHOI CKJ1al0BOI TIOXUOKU
BMMIipIOBaHHS IIpU KasiobpysanHi PEM, nigBumuTy TOYHICT oujiHIOBaHHS MX PEM Ta peanizyBaTu pexum
aBTOMATUYHOTrO KaniopyBaHHsa PEM. Po3po6sieHO y3arajbHeHy MOJieJib BUMipIOBAaJIbHOTO CUTHAIy OTPUMAHOTO Ha
PEM, ckyaloBUMU SIKOi € BUMipIOBaJIbHA, EMITIDUYHA i ifeasnizoBana, CyMiCHUN PO3IJI, SKUX JO3BOJISIE OTPUMATU
TOYHi o1iHKKM MX PEM Ta 064MCINMTH iX PO3MIKMPEHY HEBU3HAYEHICTh. PO3P0O6IEHO METOMIMKY OLiHIOBAHHS
PO3MKUPEHOI HEBU3HAYEHOCTI Pe3yJbTaTy OLiHIOBaHHS MX PEM. 3anpornoHoBaHO BUKOPUCTAHHS WBUAKOCTI

POBIIOBCIOIKEHHS [I0BEPXHEBUX aKyCTUYHUX XBUJIb IIPY BiITBOPEHHI OBXWHYU Ta PO3PO0JIEHO CTaHIAPTHUI



3pasok 11g KaniopyBaHHs PEM B HAHOMETPOBOMY Jlialla3oHi.

2. The study is dedicated to the improvement of methods and tools for calibration of measuring scanning electron
microscope (SEM), which can improve the accuracy of estimates of metrological characteristics (MCh) while SEM
calibration for measuring of linear dimensions in the nanorange, particularly in subrange from 10 nm to 100 nm.
New method of SEM staged calibration proposed. This makes it possible to exclude subjective component of
measurement uncertainty while SEM calibration, to improve the accuracy of SEM MCh estimates and to
implement an automatic SEM calibration. Proposed generalized model of measuring signal obtained using SEM,
part of which is the measurement, empirical and idealized models, mutual consideration of which allows to obtain
accurate estimates of SEM MCh and to calculate their extended uncertainty. The method of estimation of
extended uncertainty of SEM MCh estimates. Proposed usage of speed of propagation of surface acoustic waves
for reproduction of length. Developed standard sample to calibrate the SEM in nanometer range.
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