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Theoretical Composition Calibration and Thickness Measurement in the Analysis of
Multicomponent Films using Wavelength Dispersive Spectroscopy:
Applications to PZT and PLZT Systems
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Abstract The analysis using WDS(Wavelength Dispersive Spectroscopy) has some advantages in
the light of time, cost, and quantitative analysis. However, the composition measured by WDS tends
to be underestimated compared with the real composition, if the thickness of the thin film specimen is
less than the X-ray generation range of the element measured. That is, in multicomponent films, the
measured composition value of the element with the shallow X-ray generation range is overestimated
than that of the element with the deep X-ray generation range. Accordingly, in the analysis of PZT
films, with the thickness of less than 2000 A, deposited on the Pt substrate, the measured
composition ratio of Pb/(Zr+Ti) is underestimated than the real ratio as films become thinner.
Therfore, these composition values measured by WDS need to be accurately calibrated. In this study,
it was suggested that the actual composition of very thin PZT films could be found by the theoretical
calibration of the measured composition. It was also found that the thickness of the film could be
calculated through the k-ratio sum obtained from WDS analysis without any direct measurement of
thicknesses. ‘



