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The test material EDS-TMO001 (see Fig. 1) is provided by BAM [1]. All the measurements necessary
for the performance check of an energy dispersive X-ray spectrometers (EDS) attached to a scanning
electron microscope (SEM) in compliance with ISO 15632:2002 ,Microbeam Analysis —
Instrumental specification for energy dispersive X-ray spectrometers with semiconductor detectors
can be carried out by means of this sample only. Following figures are possible:

» determination of the spectrometer energy resolution (FWHM) in dependence on the energy,

» check of the calibration of the energy scale, and

= check of the contamination state of the detector (L/K ratio).
Moreover, the X-ray spectra of the test material are sensitive to possible disturbances in the
operation of an EDS.

The test material consists of an approx. 10 um thick hard coating containing the elements C, Al, Mn,
Cu und Zr, deposited on a steel or silicon substrate.

Some spectrometer manufacturers provide software for the evaluation of these measurements.
Nevertheless, the evaluation can be readily performed with the software “EDS detector test” offered
optionally by BAM. It calculates automatically the FWHM of C K and Mn Ka lines. Additionally,
FWHM of Mn La, Cu Lo, Al K and Zr La are also included into a representative plot together with
the expected (continuous) FWHM versus energy going out of the Mn Ka value (see Fig. 2 bottom
left). The software checks for the calibration of the energy scale by plotting the peak shifts for line
energies above (Fig. 2 bottom right). A +10 eV range was defined as acceptable. The precondition
for the application of the software is a detector with a thin film window.

The results of a periodical performance check of the spectrometers in our lab over long periods of
time will be presented.

The test material can be efficiently used for the performance check of a wavelength dispersive
spectrometer (WDS) attached to a SEM. X-ray lines covering all energy ranges of diffractors in

commercial WDS can be excited in the test material and selected for the performance check.

References
[1] www.webshop.bam.de (“Reference materials” / “Test materials” / “EDS-TMO001”).
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FIG. 1. Test material EDS-TMO001 [1].

) EDX Spectrometer, Performance (Version 2)

C-K Mn-Keo
. . . . T T T T T —Requirements
5000 1 1600
The program supposes that
1400 you have measured a 10 kY
5000 1 spactium fom the BAM
1200k EDS-CRM and your
AT spectrometer has a thin film
% }En qo0nl window
pes =
=] . . =] Gaussian FUWHM: 126 .4 eV The spectrum should have a
E‘j 3000 Gaussi 147.3eV 1 ,O_. 800 il sufficient high signal-to-noise
5 & o ratio: 1.52 i
= < g}
2000 1 It must he saved on your
400+ computer in one of the
1000 | fallowing ASCI formats:
o0k - EM3AMAS format
- EDAX cev-farmat
0 L L i} . . \ - XY data colums
0.2 025 0.3 0.35 04 545 56 57 48 59 G 61 62 B3
Energy [ke] Energy [kel/]
Resolution Energy calibration Al Sl
T T 50 T T T T T T :
140 O Peak fitting results 777777 S TR 3 : : ! ! ] : EMSANAS
— Calculated from Mn-Koo
EDAX *.csv
= = } :
% L ' : ¥ data columns
E iE 0 ! B
i e
z . H
[ K <l
o 1 |
20 L R L EE LR CEEEEEEE SRR e
Repart
- ----- - .
L - -- -
o ; ; ; ; ; ; A0 j ; ; ; j ; ExT
1] 1 2 3 4 5 B 7 ] 1 2 3 4 5 B 7
Energy [ke'V] Energy [ke']

— Backaground subtraction optimization

Has to be done

hefore first use only M_MM

FIG. 2. Results of the performance check of an EDS spectrometer with the software “EDS detector
test” [1].
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