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ISO standard (ISO 15472) on calibration of binding energy scale for X-ray photoelectron spectrometer was reviewed as
an example for the case of monochromatized Al Ko irradiation. This standard specifies methods for calibration to estimate
uncertainty using repeatability and the linearity of binding energy scale and to comrect the binding energy scales from
measurement Au, Cu and Ag standard samples. The standard also specifies the method to establish the calibration schedule.
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Table 1 Contributions to an error budget for binding energy scale calibration. The uncertainties are a confidence level of
95 %. The example illustrate the effect on your choices on the uncertainty and the interval between recalibrations.

Item Symbol Example Remark
If yourequirea | If yourequirea '
high accuracy lower accuracy

tolerance himits (eV) E:) +0.1 +02 Your choice is dictated by the accuracy
you require and the number of spectra
you have time to acquire in regular
calibrations.

Repeatability standard deviation (eV) Or 0.02 0.02 Characteristic of your specrometer
measure at first calibration.

Number of times each pair of spectra is| m 1 2 1 2 m=1,2

acquired

Uncertainty of calibration measurement; USs | 0.074 | 0.052 0.074 0.052

(V)

Measure of scale non-linearity (eV) €2 0.02 | 0.02 0.02 0.02 |Characteristic of your spectrometer
measured at first calibration.

Uncertainty of energy scale after] Uy | 0.078 { 0.057 { 0.078 0.057

calibration (eV)

Maximum allowable drift between|+(5—Ups)| = 0.022| +0.043 | +0.122 | +0.143 [Define the drift allowable before you

calibrations (eV) are in danger of exceeding you chosen
limits +3 eor>

Maximum calibration interval ( for steady] - 0.9 1.7 4.9 57 |Choose a convenient interval below

drift rate of 0.025 eV per month) (month) this maximum, and less than 4 month,
with safety margin for any erratic
behavior.

Your choice of calibration intervall - 1 3 4  |maximum : 4 month

(month)
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Fig. 2 Flowchart of the first calibration for the binding
energy standard deviation and scale linearity.
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Table2 The reference values for the peak positions on
the binding-energy scale [4, 5]. The Ag data in
parentheses are not normally used for calibrations.

Peak | Assignment Eet (V)
Number
Monochro | AlKa | Mg Ka
AlKa
1 Au 4f;, 83.96 83.95 | 83.95
2 Ag3dsp 368.21 |(368.22)|(368.22)
3 CuLzVV - 567.93 | 567.90
4 Cu 2psp 932.62 | 932.63 | 932.62
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Fig. 3 Flowchart of the second or later calibration for the
correction of the binding energy scale.
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