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National foreword

This British Standard reproduces verbatim ISO 18114:2003 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:

— 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.

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.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page,
pages 1ii to v, a blank page, pages 1 to 4, an inside back cover 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




BS ISO 18114:2003

INTERNATIONAL ISO
STANDARD 18114

First edition
2003-04-01

Surface chemical analysis —
Secondary-ion mass spectrometry —
Determination of relative sensitivity
factors from ion-implanted reference
materials

Analyse chimique des surfaces — Spectrométrie de masse des ions
secondaires — Détermination des facteurs de sensibilité relative a
l'aide de matériaux de référence a ions implantés

= Reference number
=/ — ISO 18114:2003(E)



BS ISO 18114:2003



BS ISO 18114:2003

Contents Page
L =T o o iv
oo 11T oY o \'
1 £ T oo o - PSSP 1
2 NOIrmMative refereNCeSs. ... .ot 1
3 Terms and definitioNs ..o ————————————————————— 1
4 Symbols and abbreviated termsS ... s nnnne 1
5 T o = 2
6 N o] - - 1 2
7 lon-implanted reference Materials............iiiiiiii e 2
8 g o T T =T o T - 2
9 LIS 80 =] o e S 3
0 o] 1T o o 1/ 4



BS ISO 18114:2003

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 18114 was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee
SC 6, Secondary ion mass spectrometry.
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Introduction

lon-implanted materials are commonly used in secondary-ion mass spectrometry for the calibration of
instruments. This international Standard was prepared to provide a uniform method for determining the
relative sensitivity factor of an element in a specified matrix from an ion-implanted reference material, and to
show how the concentration of the element in a different sample of the same matrix material can be

determined.
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Surface chemical analysis — Secondary-ion mass
spectrometry — Determination of relative sensitivity factors
from ion-implanted reference materials

1 Scope

This International Standard specifies a method of determining relative sensitivity factors (RSFs) for secondary-
ion mass spectrometry (SIMS) from ion-implanted reference materials.

The method is applicable to specimens in which the matrix is of uniform chemical composition, and in which
the peak concentration of the implanted species does not exceed one atomic percent.
2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 18115, Surface chemical analysis — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18115 apply.

4 Symbols and abbreviated terms

CiA’M the atomic concentration of the analyte element 4 in the matrix M at cycle i of a depth profile,
expressed in atoms per unit volume

d the depth over which the depth profile is integrated, expressed in length units

A; . . :

17 the detected count rates of the analyte ion of isotope 4; at measurement cycle i, expressed in
counts/s

1 IM k the detected count rates of the reference isotope M, at measurement cycle i, expressed in
counts/s

Igg the mean background count rate of species A, expressed in counts/s

N the fractional isotopic abundance of the analyte isotope A; in the unknown sample

n the number of cycles over which the depth profile is integrated

@ the implanted fluence of isotope 4;, expressed in atoms per unit area

RSF  the relative sensitivity factor, expressed in atoms per unit volume

SIMS secondary-ion mass spectrometry
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5 Principle

An isotopic relative sensitivity factor (RSF) for a particular element-matrix combination is derived from a SIMS
depth profile of an ion-implanted external standard. This RSF can then be used to quantify the concentration
of the same element as a function of depth in a different sample of the same matrix material, using the
equation:

A, M A ;
CA,M:RSF J kXIl-']

1

(1)

A,
II-M"xN J

This procedure only applies to samples and reference materials in which the detected count rate of the
analyte ion is directly proportional to its concentration. In practice, the upper limit of analyte concentration for
which this proportionality holds is generally assumed to be one atomic percent. The measurement conditions
used for the analysis of reference materials and unknown samples shall be the same.

6 Apparatus

The procedure described here can be used to determine an RSF from data obtained with any SIMS
instrument that is capable of obtaining depth profiles. Follow the instrument manufacturer's instructions or
local documented procedures for setting up the instrument to obtain the best quality depth profile data.

7 lon-implanted reference materials

lon-implanted reference materials for this procedure shall have peak concentrations below one atomic
percent, but at least a factor of 100 greater than the background intensity or detection limit of the analyte
element in the SIMS instrument. The depth of the peak in the depth distribution of the analyte shall be at least
a factor of two below the depth of the onset of steady-state sputtering conditions as indicated by the stability of
a matrix reference signal. Use certified reference materials (CRMs) or secondary materials derived from
CRMs, when available. If no CRM is available, use reference materials for which the implanted fluence has
been measured by an independent method such as Rutherford backscattering spectrometry or neutron
activation analysis, if possible.

8 Procedure

Determine the count rates of the ions of analyte isotope 4, Il.Aj, and reference isotope M, I[M’f, at each
measurement cycle i of the depth profile of the implanted reference material. Calculate the relative sensitivity
factor for isotopic species 4; of element 4 in matrix M with isotopic reference species M, from the equation:

Dxn

A4
i ([i ! _IBG)
m, |¥d
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RSF Mk _ 2)

The depth d is typically calculated by measuring the depth of the sputtered crater in the sample with a
calibrated stylus profilometer and assuming that a constant depth is removed over each measurement cycle.
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If the variation of the reference species count rate is smaller than a specified tolerance level, it may be
regarded as constant and its value 1Mk need be measured only once during the depth profile. In this case,
the equation used to calculate the RSF becomes:

RsF Mk _ (3)

9 Testreport

The following information shall be recorded when a relative sensitivity factor is determined by this method:
a) the relative sensitivity factor;

b) the model of SIMS instrument used;

c) the primary-beam species and energy;

d) the secondary-ion species and polarity;

e) the reference ion isotope and species;

f)  any special spectrometer conditions (e.g. high mass resolution, kinetic energy filtering);

g) any special analytical conditions (e.g. oxygen flooding of surface).
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
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It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.
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Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at
http://www.bsi-global.com.
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