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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.

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 documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

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) principles in 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 6, Secondary ion mass spectrometry.

A list of all parts in the ISO 22415 series can be found on the ISO website.

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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Introduction

In many technological and biological samples, it is necessary to understand the distribution of organic 
chemical species as a function of depth and to combine this with laterally resolved surface chemistry 
to provide three-dimensional representations. Secondary ion mass spectrometry is a method capable 
of determining depth distribution combined with lateral information. Argon cluster ion beams can 
provide sputter depth profiles through most organic materials without causing significant damage and 
molecular species may be detected and located by mass spectrometry. This approach can provide depth 
resolutions better than 10 nm and depth profiles which extend over many micrometres in thickness. In 
order to reconstruct a depth profile or three-dimensional image, it is important to establish the depth 
scale in the depth profiling experiment. For this purpose, the sputtering yield volume is required.

The sputtering yield volume defines the ratio between the areic dose of sputtering ions and the 
sputtered depth. Knowledge of the sputtering yield volume enables the depth of features of interest to be 
determined from the sputtering ion current, the sputtered area and the sputtering time. The sputtering 
yield volume depends upon the specific experimental conditions such as the sample temperature, the 
material being sputtered, the cluster source identity, kinetic energy and angle of incidence. However, the 
prediction of sputtering yield volumes for a particular material is possible using measurements made 
from the same material under different experimental conditions. Therefore, reliable measurements of 
sputtering yield volumes are required for accurate measurement of depth, to provide comparability 
between laboratories and to enable analysts to implement and use sputtering yield volumes reported 
by others.

This document provides methods to measure sputtering yield volumes of organic test materials using 
argon cluster ions. The test materials should consist of thin films of known thicknesses between 50 nm 
and 1 000 nm. The format of the test materials, the measurement of sputtering ion dose, sputtered depth 
and reporting requirements for sputtering yield volumes are described. Annex A provides informative 
definitions of sputtered area and sputtering beam width and an example of their measurement. Annex B 
provides informative examples of typical depth profiles and an example calculation of sputtering yield 
volume. Annex C provides informative methods to estimate sputtering yield volumes under different 
sputtering conditions.
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