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National foreword
This British Standard reproduces verbatim ISO 21270:2004 and implements it 
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
CII/60, Surface chemical analysis, which has the responsibility to:

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application. 

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page,
pages ii to v, a blank page, pages 1 to 13 and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Full document details: BS ISO 21270:2004

http://www.avadocuments.com/doc/bs-iso-21270-2004
http://www.avadocuments.com/doc/bs-iso-21270-2004


Reference number
ISO 21270:2004(E)

© OSI 4002

INTERNATIONAL 
STANDARD

ISO
21270

First edition
2004-06-01

Surface chemical analysis — X-ray
photoelectron and Auger electron 
spectrometers — Linearity of intensity
scale 

Analyse chimique des surfaces — Spectromètres de photoélectrons X 
et d'électrons Auger — Linéarité de l'échelle d'intensité 

BS ISO 21270:2004

Full document details: BS ISO 21270:2004

http://dx.doi.org/10.3403/03239681U
http://dx.doi.org/10.3403/03239681U
http://www.avadocuments.com/doc/bs-iso-21270-2004
http://www.avadocuments.com/doc/bs-iso-21270-2004


IS:07212 O4002(E)

DPlcsid Fremia
ihTs PDF file may ctnoian emdebt dedyfepcaes. In ccaocnadrw eith A'ebods licensilop gnic,y this file mairp eb ynted iv roweb detu
slahl ton ide ebtlnu deess the typefaces whice era hml era deddebicsnede to i dnanstlaled t noeh computfrep reormign tide ehtin.g In
wodlnidaot gnhis file, trapise atpecc tiereht nser ehnopsiiblity fo not infriigngn A'ebods licensilop gnic.y ehT ISO tneClar Secrteiraat
caceptl on siibality in this .aera

Ai ebods a tredamafo kr Aebod SystemI sncotaropr.de

teDails fo teh softwacudorp erts sut deo crtaee this PDF file cna f ebi dnuon tlareneG eh Info leratit evo the file; tP ehDc-Frtaeion
marapterew setpo erimizde for irpnti.gn Evyre caer neeb sah taken to sneeru that the file is suitlbae fosu re yb ISO memdob rebeis. In
tlnu ehikletneve y ttah lborp aem leratit gno it is f,dnuo plsaee inform ttneC ehlar Secrteiraat ta the serddaig sleb nevwo.

©   ISO 4002 
All irthgs erse.devr lnUeto sswrehise specified, on trap fo this lbupictaion maeb y cudorperro de tuilizi den yna form ro na ybm ynae,s
lecetrinoc ro mecinahcal, inclidung tohpcoiypodna gn micrfoilm, wittuoh repmissii non writign from ietI rehSa Ot tsserdda eh ebolw or
IS'Os memreb i ydobn the cnuotrfo y ttseuqer ehe.r

ISO cirypothg fofice
saCe tsopale 65 •eneG 1121-HC  02 av
leT. 4 + 10 947 22 1 11 
xaF0 947 22 14 +  9 74 
E-mail coirypthgi@so.o gr
We  bwww.is.o gro

Pulbisdehi n Switlrez dna

ii © ISO– 4002  Allr ithgsr esedevr

BS ISO 21270:2004

Full document details: BS ISO 21270:2004

http://www.avadocuments.com/doc/bs-iso-21270-2004
http://www.avadocuments.com/doc/bs-iso-21270-2004


IS:07212 O4002(E)

I ©SO – 4002 All irthgs ersedevr iii

Contents Page

Foreword............................................................................................................................................................ iv
Introduction ........................................................................................................................................................ v
1 Scope...................................................................................................................................................... 1
2 Normative reference ............................................................................................................................. 1
3 Symbols ................................................................................................................................................. 1
4 Outline of the methods......................................................................................................................... 2
5 When to use this International Standard ............................................................................................ 2
6 Procedure for evaluating the intensity linearity ................................................................................ 2
6.1 The samples .......................................................................................................................................... 2
6.2 Preparing the copper sample .............................................................................................................. 3
6.3 Preparing the stainless-steel sample or sample holder ................................................................... 3
6.4 Choosing the spectrometer settings for which the intensity linearity measurement is

required.................................................................................................................................................. 3
6.5 Operating the instrument ..................................................................................................................... 3
6.6 Measurement of the intensity scale linearity by varying the source flux ....................................... 4
6.7 Determination of the intensity scale linearity by varying the source flux ...................................... 4
6.8 Measurement of the intensity scale linearity in XPS using the spectrum ratio method for 

systems with two or more but less than 30 X-ray source emission current settings ................... 6
6.9 Determination of the intensity scale linearity in XPS using the spectrum ratio method for

systems with two or more but less than 30 X-ray source emission current settings ................... 7
6.10 Completing the analysis....................................................................................................................... 9
Annex A (informative)  Example results of linearity measurements using the spectrum ratio

method (the second method)............................................................................................................. 10
Bibliography ..................................................................................................................................................... 13

BS ISO 21270:2004

Full document details: BS ISO 21270:2004

http://www.avadocuments.com/doc/bs-iso-21270-2004
http://www.avadocuments.com/doc/bs-iso-21270-2004


IS:07212 O4002(E)

iv I ©SO – 4002 All irthgs ersedevr

Foreword 

ISO (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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 21270 was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee 
SC 7, X-ray photoelectron spectroscopy. 
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Introduction 

Quantitative analysis of materials at surfaces by Auger electron spectroscopy (AES) or X-ray photoelectron 
spectroscopy (XPS), requires measurements of the spectral intensities. Non-linearities in the respective
instrument intensity scales, unless corrected, lead directly to errors in the amounts of material determined. In
general, intensity scales are linear at very low count rates but become progressively non-linear as the count
rates rise. Measurements of intensity rely on the measurement system delivering an intensity signal which is
fixed in proportion to the intensity being measured. In counting systems, this proportionality is expected to be
unity. If this proportionality varies with the signal level or counting rate, the measurement system is said to be 
non-linear. It is rare for non-linearities below 1 % to be treated as significant. The intensity scale non-linearity 
may exceed 1 % for count rates which exceed 5 % of the maximum permissible count rate [1,2]. For many 
instruments, the non-linearity behaviour will not vary significantly from month to month, provided the detection
system is correctly set. For these instruments, the count rate may be corrected, using the relevant relationship, 
so that the corrected intensity is then linear for a greatly extended fraction of the maximum obtainable count 
rate. In this International Standard, two simple relationships are described, involving a parameter known as
the detector system dead time, to make this correction. For some instruments, the non-linearity may not be
predictable or described by any simple relationship. For these instruments, this International Standard allows 
the extent of the non-linearity to be measured and a maximum count rate for an acceptable limit of divergence
from linearity to be defined. This limit of divergence from linearity is set by the user appropriately for the 
analyses to be conducted. 

In this International Standard, two methods for measuring the linearity are provided. The first is based on the
principle that the spectrometer output is proportional to the electron beam current in AES or the X-ray beam
flux in XPS [1]. This is the simplest method and may be conducted in instruments where the beam current or
flux may be set at 30 or more approximately evenly spaced intervals up to the level required to generate the 
maximum count rate for which this International Standard is to be used. In some XPS instruments, this is not
possible and the X-ray flux may only be set at one of two or more (but less than 30) pre-defined levels. For
these instruments, the first method cannot be realized and a second method is given [2]. 

This International Standard should be used when characterising a new spectrometer so that it may be 
operated in an appropriate count rate range. It is repeated after any substantive modification to the detection
circuits, or after the multiplier voltage has been increased (since the previous test with this International 
Standard) by one-third of the range of increase provided by the manufacturer, or after replacement of the 
electron multiplier(s) or at intervals of approximately 12 months. 
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