Intarnatinnal

This is a preview of ISO 5861:2024. Click here to purchase the full version from the ANSI store.

ISO 5861

Surface chemical analysis — X-ray
photoelectron spectroscopy —
Method of intensity calibration for
quartz-crystal monochromated Al
Ka XPS instruments

Reference number
ISO 5861:2024(en)

First edition
2024-06

© ISO 2024


https://webstore.ansi.org/Standards/ISO/ISO58612024
https://webstore.ansi.org/Standards/ISO/ISO58612024?source=preview

ISO 5861:2024(en)

This is a preview of ISO 5861:2024. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO58612024
https://webstore.ansi.org/Standards/ISO/ISO58612024?source=preview

ISO 5861:2024(en)

This is a preview of ISO 5861:2024. Click here to purchase the full version from the ANSI store.

Foreword
Introduction
1
2
3
4 Symbols and abbreviated TEITIIS. ... 1
5 REQUITEIMIGIIES ..o
5.1 0] =) =) S
5.2  X-ray photoelectron spectrometer..........
5.2.1 Operating requirements................
5.2.2 Instrument geometry..............
5.3  Reference material ...
5.4 Frequency of intensity scale calibration
6 DAt ACQUUESTEION ...
6.1 General...........
6.2 Preparation...............
6.2.1 XPSInstrument........
6.2.2 LDPE reference sample
6.2.3 X-ray source and electron flood SOUICE ... 5
6.2.4  NOISE SPECEIUIML oottt
6.3 LDPE intensity measurement
0.3.1 ST A et
6.3.2  DAtA PIrEPATATION .oooooiiveiiiiies et
7 Relative response
7.1 General ...
7.2 Calculation of relative response, T...........
7.2.1  Relative throughput iNSPECTION ..o
7.2.2  Extension of throughput data ...
7.2.3  Relative response determination....
7.2.4  Errorinrelative response..............
7.3 Use of relative response, T ...
7.3.1  Correction of survey spectra.......
7.3.2  USe N QUANTIICATION ...
Annex A (informative) FIOW CRATTS ... 14
Annex B (normative) Table of reference kinetic energies and intensities for LDPE ... 17
Annex C (informative) A fitting curve for relative reSPONSE ... 19
Annex D (informative) EX@IMPLES ... oo 20
BIDIIOGIAPIY ... 27

© IS0 2024 - All rights reserved
iii


https://webstore.ansi.org/Standards/ISO/ISO58612024
https://webstore.ansi.org/Standards/ISO/ISO58612024?source=preview

ISO 5861:2024(en)

This is a preview of ISO 5861:2024. Click here to purchase the full version from the ANSI store.

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee
SC 7, Electron spectroscopies.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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X-ray photoelectron spectroscopy is routinely used to measure the elemental composition of surfaces and
the depth distribution of those elements. The translation of peak intensities into elemental compositions
and depth distributions in the absence of reference materials relies upon comparison of the relative peak
intensities to external reference data. The kinetic energies of the peaks being compared are different
and therefore it is important to know the relative transmission and detection efficiency of electrons at
different kinetic energies to achieve a meaningful comparison to the external reference data. International
interlaboratory studies demonstrate that XPS instruments display markedly different transmission
characteristics. Consistent intensity scale calibration enables the direct comparison of XPS results and
enables international trade through trust in measurements throughout the supply chain and in the
comparability of data from analytical service providers.

This document provides a method to determine the relative response of X-ray photoelectron spectrometers
which utilise quartz-crystal-monochromated Al Ka radiation as the excitation source. Clean low-
density poly(ethylene) is employed as a reference material. Measured intensities from clean low-density
poly(ethylene) are compared to reference intensities at specific electron kinetic energies to determine
the relative response of electrons to the detector. The resulting relative response function is traceable to
accurate reference spectra for copper, silver and gold held by the National Physical Laboratory, UK.
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