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Thickness measurement of HfO2 films has been studied by a CCQM pilot study of Surface Analysis Working Group (SAWG). The thicknesses of the HfO2 films were measured by XPS, XRR, TEM, Ellipsometry, X-ray Fluorescence (XRF), Rutherford Backscattering Spectrometry (RBS) and Medium Energy Ion Scattering Spectrometry (MEIS) from 11 national metrology institutes (NMIs) and 2 individual laboratories. 
The thicknesses of the HfO2 films grown by atomic layer deposition were measured by a MEIS system of KRISS with a time of flight (TOF) analyser. The film thicknesses were determined from the MEIS intensity ratios of the film material and substrate Si (IHf/ISi) as shown in Figure 1(a) by mutual calibration of the MEIS intensity ratios and the thicknesses by XRR or TEM.[1]
In P-190, the reference thicknesses of the HfO2 films grown by atomic layer deposition were determined by mutual calibration between the thickness by MEIS and the average thickness by XRR reported in the pilot study P-190. The reported results were linearly fitted to the reference thicknesses as shown in Figure 1(b).[2]
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	Figure 1. (a) Thickness measurement by MEIS and (b) linear fitting results of P-190 to the reference thicknesses determined from MEIS and XRR.
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