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PREFACE

This Standard was prepared by the Standards Australia Committee CH-016, Spectroscopy. This
Standard is identical with, and has been reproduced from ISO 14606:2000, Surface chemical
analysis—Sputter depth profiling—Optimization using layered systems as reference materials.

The objective of this Standard is to provide guidance on the optimization of sputter depth
profiling parameter using appropriate single-layered and multi-layered reference materials in
order to achieve optimum depth resolution as a function of instrument settings.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number
appears only on the cover.

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’.

(c) A full point should be substituted for a comma when referring to a decimal marker.
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INTRODUCTION

Reference materials are useful in optimizing the depth resolution of sputter profiling methods in materials such as sil-
icon wafers, multilayered devices (for example AlGaAs double-hetero lasers, high electron mobility transistors) and
alloy-galvanized steel for corrosion-resistant car bodies.

The specific applications of this International Standard are as follows:

a) Single-layered and multilayered systems on a substrate as reference materials are useful for the optimization of
depth resolution as a function of instrument settings in Auger electron spectroscopy, X-ray photoelectron spec-
troscopy and secondary ion mass spectrometry.

b) These systems are useful for illustrating the effects of the evenness of the sputter crater, the inclination of the cra-
ter bottom, the sample drift, the drift of sputter conditions (for example ion beam current density) on depth reso-
lution.

c) These systems are useful for illustrating the effects of sputter-induced surface roughening and sputter-induced
atomic mixing on depth resolution.

d) These systems are useful for the evaluation of instrument performance for instrument suppliers and users.
e) This International Standard is timely and topical, and can be used for a basis of future development of sputter
depth profiling.

A list of ISO Guides related to this International Standard is given in the Bibliography[2I3I41(5],
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AUSTRALIA STANDARD

Surface chemical analysis — Sputter depth profiling —
Optimization using layered systems as reference materials

1 Scope

This International Standard gives guidance on the optimization of sputter-depth profiling parameters using
appropriate single-layered and multilayered reference materials in order to achieve optimum depth resolution as a
function of instrument settings in Auger electron spectroscopy, X-ray photoelectron spectroscopy and secondary ion
mass spectrometry.

This International Standard is not intended to cover the use of special multilayered systems such as delta doped
layers.

2 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

NOTE The terms used in this International Standard follow basically ASTM E 673-97[61. The definitions of the terms used are to
be modified to conform to those being developed by ISO/TC 201/SC 1, Terminology.

2.1

analysis area

two-dimensional region of a sample surface measured in the plane of that surface from which the full signal or a
specified percentage of that signal is detected

2.2
angle of incidence
angle between the incident beam and the local or average surface normal

2.3

crater edge effect

signals from the crater edge which often originate from depths shallower than the central region of the crater formed
in depth profiling

2.4

depth resolution

depth range over which a signal intensity increases or decreases by a specified amount when profiling an ideally
sharp interface between two media

NOTE By convention, a measure of the depth resolution is often taken to be the distance over which the signal intensity changes
from 16 % to 84 % of the full change between the respective plateau values of the two medial’l.

25
gated area
defined area within a larger area from which the signal may be obtained

2.6

image depth profile

three-dimensional representation of the spatial distribution of a particular elemental or molecular species (as indi-
cated by emitted secondary ions or electrons) as a function of depth or material removed by sputtering
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2.7
plateau region

region in which the signal remains constant or without significant variation with sputtering time

2.8
signal intensity
strength of a signal at the spectrometer output or after some defined data processing

NOTE Examples of signal intensity are the height of the peak above the background or the peak-to-peak heights in AES or the
peak areas in XPS.

2.9
sputter depth profile
compositional depth profile obtained when the surface composition is measured as material is removed by sputtering

2.10
sputtering rate
quotient of amount of sample material removed as a result of particle bombardment by time

NOTE The rate may be measured as a velocity, a mass per unit area per unit time, or some other measure of quantity per unit
time.

3 Symbols and abbreviated terms
Az  depth resolution

I signal intensity

z sputtering rate

AES Auger electron spectroscopy

SEM scanning electron microscopy
SIMS secondary ion mass spectrometry

XPS  X-ray photoelectron spectroscopy

4 Setting parameters for sputter depth profiling

4.1 General

For the purposes of this International Standard, typical probing and sputtering parameters for sputter depth profiling
in AES, XPS and SIMS are given in Table 1 and Table 2. These parameters represent a range which covers many
different types of instrumentation. Recommended conditions for a particular instrument may be available from the re-
spective instrument manufacturers and optimized by experimentation on the laboratory instrument using the infor-
mation included in this International Standard.
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