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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.
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Introduction

Ion-implanted materials are commonly used in secondary-ion mass spectrometry for the calibration of
instruments. This document 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

This|document specifies a method of determining relative sensitivity factors (RSFs) forise
masg spectrometry (SIMS) from ion-implanted reference materials.

The

which the peak concentration of the implanted species does not exceed one atomic percent

2
The

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO

For the purposes of this document, the terms and definitions given in ISO 18115 (all parts)

[SO dnd IEC maintain terminological datahases for use in standardization at the following g

Scope

mnethod is applicable to specimens in which the matrix is of uniform chemicaly,compos

Normative references

following documents are referred to in the text in such a wayythat some or all of t

18115 (all parts), Surface chemical analysis — Vocabulary

Terms and definitions

ISO Online browsing platform: avajlable at https://www.iso.org/obp

IEC Electropedia: available at'http://www.electropedia.org/

condary-ion

ition, and in

heir content
applies. For
hts) applies.

apply.

ddresses:

epth profile,

xpressed in

4 $ymbols and abbreviated terms

cAM atomic«concentration of the analyte element A in the matrix M at cycle i of a d
! exprésséd in atoms per unit volume

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

[ detected count rates of the analyte ion of isotope A; at measurement cycle i, g
i counts per second

IM" detected countrates of the reference isotope M, at measurement cycle i, express
! per second

Igg mean background count rate of species 4;, expressed in counts per second

N4 fractional isotopic abundance of the analyte isotope 4; in the unknown sample

n number of cycles over which the depth profile is integrated
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implanted fluence of isotope A, expressed in atoms per unit area
relative sensitivity factor, expressed in atoms per unit volume

secondary-ion mass spectrometry

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
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i

This proced
analyte ion
are matrix
counterisu
by matrix ef]
When the (
detected inf
correction.

M A
Ik xN"J

ure only applies to samples and reference materials in which the detected count rate

atrix

M

fthe

s directly proportional to its concentration. Causes of divergence\from the proportion
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for I; k" in Formula (1), the signal is much\higher than the background, so the backgroy
rmula (1) solves for elemental concentratiohn-

far as matrix effect concerned, onesatemic percent is acceptable for most case, but some ca
hmple, an addition of 1 % potassium.to a metal catalyst does change the electronic structure
bhase such that influences on the chemical reactivity and the RSF can be expected.
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Ion-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.
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Procedure

. . . A; . M
Determine the count rates of the ions of analyte isotope 4;, [, /', and reference isotope M,, I k  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 A in matrix M with isotopic reference species M

from Formula (2):

RSEA M = A 2)
n|| L7 -1 ) -‘
BG
VH I . Ixd
et Imk
7]
The ¢lepth d is typically calculated by measuring the depth of the sputtered crater injthe sgmple with a
calibjrated stylus profilometer and assuming that a constant depth is removed ovér each measurement
cyclg.
If th¢ variation of the reference species count rate is smaller than a specified tolerance leviel, it may be
regarded as constant and its value Ik need be measured only once during the depth prpfile. In this
case,|Formula (3) is used to calculate the RSF:
My
RFA M — _ Dxnxl 3
A.
2(11. S —Iye de
i=1
9 Testreport
The following information shall be recorded whén a relative sensitivity factor is determfned by this
metHod:
a) qreference to this document (i.e. ISO"18114:2021);
b) the relative sensitivity factor;
c) the model of SIMS instrument‘used;
d) the primary-beam species, incidence angle, and energy;
e) the secondary-ion‘'spéecies and polarity;
f) the referencesion’isotope and species;
g) 4ny special)spectrometer conditions (e.g. mass resolution, kinetic energy filtering);
h) anyspecial analytical conditions (e.g. oxygen flooding of surface)
i) anydeviationsfromthe procedure:
j) anyunusual features observed;
k) the date of the test.
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