Traceable characterisation of thin film samples
for advanced materials by
reference-free X-ray fluorescence spectrometry
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Reference-free X-ray Spectrometry

based on well-known synchrotron radiation and radiometrically
calibrated instrumentation as well as on the knowledge of the atomic

Motivation

a growing demand on well-characterized samples in the production and

analytical processes [1]
increasing field of application of thin film layers, e.g. in biotechnology,

fundamental parameters [2]
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traceable calibration of X-Ray Photoelectron Spectroscopy:
same result by using component intensity of the silane’s silicon atom

photon energy / eV

Reference-free quantification of in-depth matrix gradients in CIGS solar cell absorbers [3]

development of highly efficient thin film solar cells of Cu(In,Ga)Se, (CIGS)
involves band gap engineering by tuning the elemental in-depth composition

reference-free GIXRF analysis for a non-destructive analysis of
compositional depth profiles in the thin films

photon energy: 11 keV
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Measured and fitted intensities.
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Elemental depth gradient.

the variation of the incident angle provides quantitative access to the in-depth distribution
double Ga gradients can be revealed

reference-free XRF under conventional 45° conditions had been used for the CCQM-SAWG key
comparison K-129 on the measurement of mole fractions of Cu, In, Ga and Se in CIGS [4]
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