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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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