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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 ta
adopted by
International

Attention is ¢
rights. ISO s

ISO 16129 V]
SC 7, Electrd

5k of technical committees is to prepare International Standards. Draft International Stangflards
the technical committees are circulated to the member bodies for voting. Publication¥@s an
Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the 'subject of gatent
hall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 201, Surface chemical ‘analysis, Subcomnittee
n spectroscopies.
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XPS instruments are complex, and unsatisfactory performance is not always obvious to an operator. It is
therefore necessary to provide a test for the correct operation of the system that can be performed regularly
and frequently without interfering excessively with the normal work of the laboratory.

A full diagnostic test can require many hours or even days; such a test can be appropriate only when the
instrument is known to have a fault that needs to be remedied or following a major maintenance procedure.
Data acquired before a problem is uncovered become suspect if the spectrometer has not been routinely
tested, leading to a loss of confidence in those data. If a regular check of the instrument is made, changes in

perf

rmance can be monitored and corrective action taken in good time to ensure that the data
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-purpose. In the event that a serious fault is uncovered, then only the data since the last Chg
and need to be repeated.

urpose of this document is to provide a user with a procedure which is not excessively time-g
is capable of being completed on a regular and frequent basis, daily if required. T he user will
bness of the current characteristics of the instrument so that a decision can be made as to wh
complete and time-consuming action is required to return the instrument to asatisfactory level of

brocedure is intended to be applied to an XPS instrument that has been’correctly calibrateq
cordance with 1ISO standards or manufacturer’s instructions. It is(designed to highlight aj
ment’s characteristics that differ significantly from those that were measured immediately
ation procedure. The procedure does not show how the instrument can be returned to its ¢
hd, it guides the user to possible areas of concern. The procedure provides data that can be u
5, allowing trends to be observed and acted upon beforeidata quality deteriorates to an unacd
e needs of the analyst.
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Surface chemical analysis — X-ray photoelectron
spectroscopy — Procedures for assessing the day-to-day
performance of an X-ray photoelectron spectrometer
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nternational Standard Is designed to allow the user to assess, on a regular basis, several ke
X-ray photoelectron spectrometer. It is not intended to provide an exhaustive performang
hd provides a rapid set of tests that can be conducted frequently. Aspects of instrumentbeha
s International Standard include the vacuum, measurements of spectra of conductive or no
pecimens and the current state of the X-ray source. Otherimportant aspects of the instrument
ateral resolution) fall outside the scope of this International Standard. The,standard is inte
commercial X-ray photoelectron spectrometers equipped with a monochromated Al Ka X-

[erms and definitions

lefinitions of the spectroscopy terms used in this International Standard, the reader i
8115-1[10],

pllowing abbreviations are used:

FVWHM  full width at half maximum

PET poly(ethylene terephthalate)
PTFE  polytetrafluoroethylene
PS X-ray photoelectron spectroscopy

hitial approach

instruments are fitted-with a vacuum gauge or gauges. These shall be read frequently and th

strument, a faultijn the pumping system, an increase in the temperature of the vacuum system

Arly, most instruments have status indicators, either for the system as a whole or for su

y parameters
e check, but
iour covered
n-conductive
performance
nded for use
ay source or

5 referred to

e reasons for

variations undersfoeod. A large increase in the pressure can be due to the properties of a test spgcimen inside

or a leak.

h-systems or

les. Examples of such indicators include water flow rate, data system communications status
r. These can be visible as part of the instrument hardware itself or on screen through

and electrical

n instrument
pli{data acquisition) system. Such indicators again shall be carefully monitored, along with a?‘uy measured

value

4

S that are reported.

Initial instrument calibration, alignment and assessment

Before undertaking the procedure described in the following clauses, it is essential that the instrument be
calibrated and aligned to an optimum performance level. This is achieved by following the relevant International
Standards (References [5] to [9]) or the manufacturer’s instructions. Choose the two settings of the instrument
operating conditions that are needed to obtain survey spectra and high-resolution spectra. These should be
settings that you regularly use and will be described in Clause 6. Since this is a rapid check, only these two
settings are chosen, but these can show faults that are common to all settings. These settings shall always
be used in future checks unless they are later found to be less effective than other settings. If the designated
settings are changed, data at both the new and old settings shall be recorded at the time of change.
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5 Test specimen selection

5.1 General information

Three types of test specimen are required for the full procedure described in this International Standard: a
conductive specimen, a non-conductive specimen and a specimen suitable for assessing the quality of the
X-ray beam (e.g. X-ray spot size, shape and uniformity). The conductive specimen provides information that
the basic energy and intensity calibrations of the instrument are consistent from day to day. When using a non-
monochromatic X-ray source having more than one anode material, the survey spectrum shall be examined to
check for peaks arising from specimen irradiation from the anode that is not currently being used (this is due
to “cross-talk” within the X-ray source). Similarly, when anode coatings wear, X-rays can be emitted from the
substrate material, which is often copper. The survey spectrum shall be examined for peaks arising fronmX-rays
produced frogm the substrate material. When using a magnesium anode, there can be peaks due te rad|ation
from O Ka drising from oxidation of the anode coating. These peaks are often called ghost peaks. Table 1
shows the approximate positions of commonly encountered ghost peaks when acquiring ap ' XPS spe¢trum
from silver uging Mg Ka radiation.

Table[1 — Examples of approximate positions, on the binding-energy scale, of frequently
engountered ghost peaks in a silver spectrum collected using a maghesium anode
(The photon energy of Mg Ka radiation is 1 253,6 €\

=

Peak position on the
binding-energy scgle
eV

Radiation giving rise to
ghost peaks

Photon energy
eV

Possible origin‘of
radiation

A
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g
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5.2 Thec

A suitable co|

ductive specimen is required tocconfirm that the charge compensation system is ope
when non-conducting specimens are being analysed. The nature of the specimen that is reg
the X-ray beam depends upenithe type of instrument being used. If the analysis position is V
rmal operation of the instrument, the quality of the focus and the alignment of the X-ray beam
nated source can be assessed using a phosphor specimen. If the analysis position is not visi
tion and the instrument.is capable of imaging, a uniform (there should be no features visible
specimen when the‘instrument is in its optimum condition), conductive specimen can be useq
bnductive specimen mentioned above. All specimens used shall be large enough to complet
nalysis regiofvof the spectrometer.

bnductive specimen

nductive specimen shall be selected. This should be a material that produces several peaks

ating
uired
isible
from
ble in
inan
I; this
ply fill

n the

photoelectro

T SpectrunT. Preferably, these peaks shoutdbe widely Spaced im binding energy—T e specimen

shall be one whose surface can be cleaned easily by sputtering with noble-gas ions.

A pure (=2 99,8 %) specimen of silver foil is suitable for this measurement and is recommended. If, however, a
different material is commonly analysed in the user’s laboratory and conforms to the above criteria, this may
be used instead. For convenience, it is assumed here that silver has been selected as the conductive reference
material. The same conductive specimen shall be used for all measurements.

5.3 The non-conductive specimen

Non-conductive specimens, and conductive specimens with a non-conductive surface layer, charge under the
X-ray flux, resulting in shifts in the peak binding energies relative to the uncharged state.

2 © 1S0 2012 — All rights reserved
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Select a non-conductive material often studied in your laboratory, for which you have a good stock and which
is capable of being maintained with a surface in a reproducible state. If you are unsure of a material to use,
examples that have been found to be useful for tests of instrumental performance are shown in Table 2.
Examples are given with different forms. You might wish to select a specimen with a form similar to that of the
specimens most commonly analysed with the instrument. Care shall be taken to select a material which does
not exhibit degradation under the X-ray beam during the analysis.

Table 2 — Examples of non-conductive specimens that may be used for this procedure

Material Form Cleaning
PET Sheet or fibre Not required
Laboratory filter Sheet Not required
paper

Poly(ethylene terephthalate) (PET) has long been used to evaluate both the ehergy resolufion and the
effecfiveness of charge control in XPS. It shows a structure of three C 1s peaks together with shake-up
intensity. The minimum between the peak at the lowest binding energy and the~adjacent peak at|a separation
of ~1]5 eV is highly sensitive to the combination of the instrumental resolution-and the uniformity pf the charge
correction. The ease of achieving suitable and consistent energy resolution*will depend on both|the operator
and the instrumental capability.

An example of the C 1s spectrum from PET is shown in Figure 1.

9 000
1 8000
n 7000
1 6000
1 5000

1 4000

n 3000

1 2000

11000
) h_gjﬁ , , . , \h‘

- |
<

X 294 292 290 288 286 284 282 280

Key
X binding energy (eV)
Y number of counts

Figure 1 — Example of a C 1s spectrum from PET
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More recently, careful studies on cellulose-based materials (paper) have indicated that these are suitable
materials for use in this test (see References [1] and [2]). It has been shown that laboratory filter paper?)
provides reproducible XPS spectra. If using paper, avoid releasing loose fibres into the instrument as they can
cause a deterioration in performance.

Alternatively, the specimen can be one with which the user is familiar. It shall be a material that provides a

reliably reproducible spectrum with little or no specimen preparation.

5.4 Specimen for assessing the X-ray source

A phosphor

pecimen is suitable for those instruments that are fitted with a monochromatic X-ray sourc

e and

in which the
should be as

Not all phosq
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Once fully c3
shall be used
described in
described in

specimens fpllow the procedure described in 6.3 regularly and that in 6.2 occasionally. The interpretat

:

“regular” and
might need {
interpreted a
that the appr
your choice
which check

All electron
analyser, the
with an X-ray
position for g

analysis position is visible, preferably with a microscope and camera. The phosphor sped
flat and uniform as possible and produce easily visible light under the X-ray bombardment.

hor specimens are vacuum-compatible and not all phosphor materials are designéd for opt
X-rays. Ensure that a phosphor specimen of suitable quality is obtained from the supplier
from another reputable supplier.2)

conductive specimen shall be used if an optical image of the analysis position is not available d
beration of the instrument and the instrument is capable of producing X-ray-induced images
pll be flat and of uniform composition over an area greater than theqaximum area that is im
nent. The silver specimen described in 5.2 would be suitable for‘this purpose.

ion of reference data

al information

librated and functioning correctly at the designated settings described in Clause 4, the instry
to collect a set of reference data. The spegimens and the way in which data shall be collecte
this clause. If the spectrometer is routinely used for conductive specimens, follow the procs
6.2 regularly and that in 6.3 occasiénally, whereas for instruments used mainly for insu

“occasional” depends on the use.of the instrument and its behaviour. If data are critical, “re
0 be interpreted as daily. Far;modern instruments used daily in normal use, “regular” m
5 “an interval of one week” and “occasionally” as “a period of one month”, but it must be strg
opriate interval does depend on the instrument and its intended use. Document your reaso
bf the intervals. The@antrol charts of Clause 9 will also be useful in determining the frequer
5 should be made:

pptics have_an-optimum focal point. The specimens shall be at the common focal point ¢
ion gun (if\Used), the neutralizer (if used) and the X-ray source. If the spectrometer is equ
source-whose height above the specimen is adjustable, the X-ray source shall be in the
ach.test.
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6.2 Rapi

6.2.1

test of the instrument using a conductive specimen

Specimen mounting and pre-treatment

Mount the specimen on an appropriate specimen holder. It is important that the specimen be in good electrical
contact with the specimen holder. Place the specimen in the optimum analysis position in the spectrometer.

1) Asuitable type of filter paper is S&S 589 Blue Ribbon Ashless, which can be obtained from Whatman plc, Springfield Mill,
James Whatman Way, Maidstone, Kent, ME14 2LE, UK, or one of this company’s international distributors. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO of this
product.

2) Suitable phosphor specimens can be obtained from a number of suppliers, including TMS Vacuum Components,
Unit 21 Stirling Road, Castleham Industrial Estate, Hastings, East Sussex, TN38 9NP, UK. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this supplier.
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Take care to follow the manufacturer’'s recommendations for positioning the specimen at the focal point, or use
whatever documented procedure is required for analysis. Ensure that all specimen stage parameters (X, Y, Z,

rotati

on and tilt) are correctly set.

If the instrument is fitted with a noble-gas ion gun, the specimen surface shall be cleaned by ion etching,
using conditions commonly found to be successful for this purpose and which remove a minimum amount of
material. A typical sputtering fluence for cleaning silver is 20 A-s/m2. A typical value for the ion energy is 3 keV.
Excessive sputtering leads to significant roughening of the specimen so that it needs frequent replacement.

6.2.2

A sur
50 e
for A
analy
at ea
peak
numbk
the in
coun
taken
in the

The j
spec
width
silver
inan

The anode power in the X-ray source should be the 'same as that typically used for analysis.

Oncs
conts
that {
the p|
spec
peak

Survey spectrum

of the value of the photon energy used to irradiate the specimen (e.g. a binding energy
Ka X-rays) or to whatever maximum range is available. The analyser shall be operated in
ser energy (CAE) mode. The data shall be collected in energy steps no wider than-Q,5€eV. T
ch energy step shall be sufficient to collect at least 10° counts in at least one eférgy chann

In the case of silver, this will be the Ag 3ds/2 peak at ~368 eV binding energy-Bear in ming
er of counts that is important here, not the count rate. The acquisition time depends upon the
strument, so the minimum dwell time per channel is given by 10° counts'divided by the sign
s per second. On modern instruments, such a spectrum will be collected in a few minutes.

detector.

ass energy of the analyser used for this spectrum should bethe same as that typically used
rum. If using monochromatic Al Ka X-rays, it is likely that,the pass energy chosen would 1
at half-maximum (FWHM) amplitude of between 1,5.€V' and 2,5 eV for the Ag 3ds/2 peak
foil. If using non-monochromatic Al or Mg Ka X-rays,\it is likely that the pass energy chosen
FWHM of between 1,5 eV and 3,0 eV.

collected, the spectrum shall be examihed, first to ensure that there is a tolerably low level
mination present on the surface. Thepresence of a significant quantity of adventitious car
he surface is contaminated. The height of the peak due to C 1s should be less than 1 % of
pak due to Ag 3dso. If the carbon peak is too intense, the cleaning procedure shall be repg
rum collected again. Such @spectrum is shown in Figure 2. In this spectrum, the FWHM of
is 2,4 eV.

Vey Or wide-scarT spectrunT stiatt e cottectedover the bimding=energy tange from—t0eVvtoa value within

of 1 437 eV
the constant
he dwell time
el in an XPS
that it is the
sensitivity of
al strength in
Care shall be

to avoid selecting conditions that would result in count rates that are*high enough to inducg nonlinearity

for a survey
esult in a full
from a clean
would result

of detectable
bon indicates
the height of
ated and the
the Ag 3ds/2
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Figure 2 —

The survey
control chartp:

a)

b)

e)

f)

The number of counts in the channelhaving the greatest number of counts.

The enefrgy position of the channel having the greatest number of counts on the binding-energy sca

The FWHM amplitude of the-Ag 3ds/2 peak.

190

-10

60

40

20

spectrum shall be examined and the_following data recorded to provide reference valug

An example of a survey spectrum from a cleah silver specimen to be used as a refer¢nce
(The spectrum was collected using Al Ka radiaton from an X-ray monochromator)

s for

e.

The avefrage number of ¢counts per channel in a background region of the spectrum. For examplg, the

range cquld be from-460 eV to 460 eV. This range includes the inelastic tail from the Ag 3d peaks a
the bacKground isrelatively high, allowing greater precision in the measurement of the number of cg

The tota] number of counts in all channels in the binding-energy range from -5 eV to —10 eV.

hd so
unts.

The intensity of any ghost peaks present This is only required if a non-maonochramatic X-ray source

is being used.

Itis not necessary to include the intensity of the C 1s peak in a control chart, but the height of the C 1s peak above its
local background shall be noted as it provides a record of the state of the specimen at the time of the measurement.

When measuring the background intensity from a spectrum produced using a non-monochromatic source,
care shall be taken to avoid those areas of the spectrum in which ghost or satellite peaks might be present.

6.2.3 High-resolution spectrum

A high-resolution or narrow-scan spectrum shall then be recorded of the Ag 3ds/2 peak. At a minimum, this
spectrum shall be recorded over the binding-energy range from 365 eV to 372 eV. The spectrum shall be
collected with an energy step size not larger than 0,05 eV and the dwell time shall be such that there are at
least 104 counts in the channel containing the greatest number of counts. The acquisition time will depend

6
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upon the sensitivity of the instrument, so the minimum dwell time per channel is given by 104 counts divided by
the signal strength in counts per second. For this spectrum, the pass energy of the analyser should be set to a
value normally used by the analyst for the collection of high-resolution spectra. It is anticipated that the FWHM
of the Ag 3ds/2 peak will be in the range 0,55 eV to 0,65 eV if an X-ray monochromator is used and between
0,8 eV to 1,0 eV if a monochromator is not used. Figure 3 shows an example of such a spectrum.

A Y
160
1240
120
100
80
60
40
20
- . . 0
X 371 370 369 368 367 366 365
Key
X b|nding energy (eV)
Y kgounts
Figure 3 — High-resolution Ag:3ds;2 spectrum from clean silver using Al Ka radiaton from an X-ray
monochromator
Oncg collected, the spectrim shall be examined and the following parameters recorded:
a) The maximum-eak height after subtraction of a suitable background (often a Shirley backgnound).
b) The ratio gf\the intensity of this peak to the intensity of the same peak in the survey spectrum.
c) The p&ak energy in the binding-energy scale (peak fitting could be used to determine this pgrameter).
d) TheEWHM of the peak above the background chosen

e) The signal-to-background ratio, defined as the number of counts in the peak maximum divided by the
average number of counts in a range of channels remote from the peak. In Figure 3, a suitable range would
be those channels between 365,5 eV and 366,5 eV binding energy.

These measurements will be used as reference values in control charts

© 1S0O 2012 — Al rights reserved 7
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6.3 Rapid

6.3.1

test of the instrument using a non-conductive specimen

Specimen mounting and positioning

Mount and position the specimen in the spectrometer as described for the conductive specimen in 6.2.1. If
cleaning with an ion beam is appropriate for the specimen type chosen, sputter the specimen using conditions
that have been proved to be effective.

6.3.2 High-

resolution spectrum

A high-resolution spectrum shall be recorded over a representative peak in this spectrum. If the specimen

is organic in
include the p
shall allow a
of measuren
monochromd
0,8eVto1,0
for charge ¢
conditions u{
settings of thi

The peak-fitt
used in the fi
as the Gaus
parameters

Having acqu
reference da

6.4 Rapid

This subclau
the instrume
the visible lig
size, then the
the phospho
position whil
the non-unifq

position, then the cause is likelysto be due to some fault in the monochromator (source, anode or crystal).

The size and
The magnifid
similar imagd
emitted radig

nature, this is likely to be the C 1s peak. The scan range for the spectrum shall be suffici
eaks from all of the chemical states in the material, including any shake-up peaks, if presen
background to be fitted. The analyser pass energy should be that customarily usedfor this
ent. It is anticipated that an Ag 3ds/2 peak from silver foil, if acquired at this pass’energy
tic X-rays, would have an FWHM amplitude in the range 0,55 eV to 0,65 eV, or within the 1
eV if a monochromator is not used. For the non-conductive specimen, the method normally
pmpensation or charge control shall be applied when acquiring this spectrum. The ope
bed in the charge compensation system shall be recorded (e.g. the current and electron e
e flood gun).

ng routine normally used shall then be applied to the spectrum.The parameters and const
fting routine shall be recorded. The intensity, FWHM amplitude‘and peak shape parameters,
5/Lorentz ratio, shall be recorded for each peak in the fitted, spectrum. It is anticipated that
vill be readily available from the software used for the peak fitting.

ta for a control chart.

test of the X-ray source using a phasphor specimen

5e applies only when the analysis pasition is visible to the operator during the normal operat
ht. With the phosphor specimen in'the normal analysis position and the X-ray source switchg
ht emitted by the phosphor shall be observed. If there is a facility for selection of the X-ray
largest spot size shall be selected. If there are visible non-uniformities in the spot of emitted
[ specimen shall be moved;in a plane that keeps part of the phosphor specimen at the an
b the specimen is being-observed. If the observed non-uniformity moves with the specimen
rmity is due to the phosphor and shall be neglected. If the non-uniformity remains in the

shape of the spot of emitted radiation shall be noted and, if possible, an image of the spot reco
ation of theimage shall also be recorded. If it is possible to change the size of the X-ray s
b shall besrécorded at the minimum X-ray spot size and one intermediate spot size. If the s

tionciscelliptical, then the orientation of the major and minor axes of the ellipse shall be noted.

ent to
, and
type
using
ange
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such
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ired the spectrum, the peak intensities, peak widths and peak positions shall be recordg¢d as
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6.5 Rapi

test of the X-ray source using a uniform conductive specimen

For an instrument without the capability of acquiring an optical image of the specimen at the analysis position,
the quality of the X-ray beam shall be assessed by acquiring an image of a uniform conductive specimen.
Specimen mounting and pre-treatment for this type of specimen are described in 6.2.1.

The type of image depends upon the spectrometer. The image might be a parallel image acquired from a peakin
the XPS spectrum (e.g. Ag 3ds2). Alternatively, the image might be an X-ray-induced secondary-electron image
on an instrument in which the X-ray beam scanning is possible. In either case, the imaged area shall be the
maximum possible for the instrument. The instrumental conditions used to obtain the image shall be recorded.

Once acquired, the image shall be assessed for uniformity. If there are visible non-uniformities in the image,
the specimen shall be moved in a plane that keeps part of the specimen at the analysis position and the image
acquired again. If the observed non-uniformity moves with the specimen, then the non-uniformity is due to the
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specimen and shall be neglected. If the non-uniformity remains in the same position on the image, then the
cause is likely to be due to some fault in the monochromator (source, anode or crystal) or, in the case an image
acquired in the parallel-imaging mode, the imaging detector.

If parallel imaging is used to collect the data and the imaged area is larger than the X-ray spot size, it might be

possible to determine and record the size and shape of the spot.

7 Collection of subsequent performance data

The same experlmental procedure shaII be used to collect subsequent performance data as

for the corresponding values used for the reference data set. The data so collected will be~tefen
subsg¢quent performance data.

The
subsg¢quent performance data shall be compared with the initial reference performance data as
Clauges 8 and 9. If the subsequent performance data differ significantly from the initial reference
data for one or more of the parameters listed in Clause 9, the user shall investigate the cause or
consequences for data collected from other specimens. If the subsequent\performance data a
with fhe reference performance data, the subsequent performance data shall be added to t
perfarmance data. That is, the reference performance data set and the sets of subsequent
data will become a performance record for the XPS instrument_for'the time period over which
perfarmance has been documented.

It is Unnecessary to collect a complete set of subsequent pérformance data on every performanc
subsgquent performance data to be collected will be determined by the type of analysis likely to b
between the times when subsequent performance data are collected. For example, if it is unliK
are t¢ be acquired from non-conductive specimens'ii’the analyst’s laboratory, then it is unnecess

performance checks shall be repeated at regular and frequent intervals as described in 6.1]

that used to
ge, analyser
the same as
red to as the

Each set of
described in
performance
evaluate the
re consistent
he reference
performance
satisfactory

e check. The
b undertaken
ely that data
ary to collect

subsgequent performance data from the non-conductive specimen.

8 Analysis of the performance data

8.1 [General information

The simple, rapid measurements described here are capable of yielding a great deal of informatfon about the
cond|tion of an XPS instrGment and the way in which its condition is changing with time. Howevef, a rapid test
is rerjdered worthless if-complex data analysis routines make the process time-consuming.

8.2 | Survey spectrum

The parameters listed in 6.2.2 for the survey spectrum shall be entered onto one or more control|charts.

If a noR=monochromatic X-ray source is used, the survey spectrum shall be examined for the| presence of
ghostpeaks arising from two Sources. The 1Irst IS 'cross-talk which might occur it a dual-anode X-ray source

is being used. The ghost spectrum is the XPS spectrum that would be produced by X-rays from the anode
that was not selected for collection of the survey spectrum. For example, if a magnesium anode is in use and
the second anode is aluminium, the spectrum from pure silver is not expected to have a significant Ag 3ds/2
peak at approximately 135 eV on the binding-energy scale. If it has, this would indicate cross-talk. Under these
conditions, the peak at 135 eV should be less than 5 % of the intensity of the Ag 3ds/2 peak observed at about
368 eV on the binding-energy scale for X-rays from the magnesium anode. The second possible reason for
ghost peaks is that the anode coating is worn and X-rays are emitted from the substrate material. The user shall
determine the nature of the substrate from the instrument manufacturer and calculate where, on the binding-
energy scale, the peak due to Ag 3ds/2 would be if Ag is irradiated with X-rays emitted from the substrate
material. This region of the spectrum shall be examined for such peaks. A third source of ghost peaks arises
from impurities on the anode material. When using a magnesium anode, there might be some magnesium
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oxide present. This would give rise to O Ka radiation which would produce an Ag 3d°/, peak in the vicinity of

1097 eV on

NOTE

the Mg Ka binding-energy scale.

Examples of ghost spectra are given in Reference [2].

8.3 High-resolution spectrum from the conductive specimen

The parameters listed in 6.2.3 for the high-resolution spectrum from the conductive specimen shall be entered
onto one or more control charts.

8.4 High-resolution spectrum from the non-conductive specimen

The paramef
entered onto

8.5 Image

The images
shape or unif
monochromd

8.6 Image

The images

ers listed in 6.3.2 for the high-resolution spectrum from the non-conductive specimensh
one or more control charts.

s from the phosphor specimen

recorded from 7.4 shall be compared with the reference images. Significant changes in the
ormity, or the alignment of the major and minor axes, indicate a change€’ifnthe performance
tor and should be investigated.

s from the uniform conductive specimen

recorded from 7.5 shall be compared with the reference*images. Significant changes i

uniformity inglicate a change in the performance of the monochromator or detector and should be investig

8.7 Spect

A convenien
data were co
at each cha
software on

NOTE E

If the instrum
will have a
the ratio bety
of the noise
the intensity

rum ratios

and sensitive method for determining whether the instrument has changed since the refe
lected is to calculate the ratio of the subseguent survey spectrum to the reference survey spe
nel on the binding-energy scale. Thistshall be done if it is convenient with the data an
he XPS instrument or if the data are,easily exported to a spreadsheet.

amples of ratio spectra and their diagnosis are described in Reference [2].

ent is essentially unchangedsince the reference survey spectrum was acquired, the ratio spe
ean value close to unityybut have noise oscillations about that value, as illustrated in Figure
een a subsequent suryey spectrum from silver and the reference survey spectrum. The amp
signal will increase at binding energies below that of a significant peak because of the charj
bf the background signal. Significant deviations from this type of behaviour should be investig

bll be

size,
bf the

n the
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Ctrum
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Figure 4 — Ratio of the subsequent survey spectrum to the reference survey spectrum
(Ip this case, the performance of the instrument was substantially the same during the collecfion of the
subsequent spectrum as it was:ddring the collection of the reference spectrum)

Significant deviations from the behaviour)shown in Figure 4, as illustrated in Figures 5 to 7, ind{cate that the
specfrometer characteristics have changed in some way. Table 3 shows how the ratio of survey gpectra might
change from that shown in Figure-4:for some possible fault conditions. Table 3 also suggests pogsible causes
and remedial actions.
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Table 3 — The behaviour of the survey-spectrum ratio under a number of fault conditions, the
possible causes and remedial actions that might be necessary

Behaviour of ratio

Possible fault Possible causes? Actions lllustration
spectrum
Check that source emission
current is set correctly.
Check that emitter to anode
voltage is set correctly.
For monochromated X-rays,
X-ray-intensity check uniformity of beam using
reduced the phosphor.
For non-monochromatic
Appearance gimilar Uniform loss of X-rays, c_;heck position of
to Figure 4, Qut mean sensitivity source (if retractable) and
value lower than unity check spectrum for ghost
peaks indicating worn anode or
increased cross-talk,
Check manufactuferis
instructions andincrease
Detector ageing detector voltage. Do not exceed
maximum-~tecommended
voltage.
Transfer lens Chegk positions of lens
transmission reduced | apertures or irises (if fitted).
€heck manufacturer’s
The maximum instructions and increase
o intensity that can be | Detector ageing detector voltage. Do not exceed
Appearance pimilar measured is limited maximum recommended
to Figure 4, Hut a voltage.
minimum at the main —
peak energy The foil in-front of a
Increased non-nienochromated .
. ) Replace the foil.
background signal X-ray/source is
punctured
Peaks in the trial
spectrum have The energy calibration | Follow manufacturer’s
. ) shifted relatiye of the instrument has instructions to recalibrate Figure p
Positive and pegative | {5 those indhe changed. spectrometer.
peaks appeafing referenge-spectrum
close to the positions < -
of peaks in tHe Pgak widths in the The monoch_romator _Check any manufa_ctl_Jrfer’s
reference spgctrum trial spectrum_have nee_ds resetting or instructions for optimizing _
changed relative realignment or an the monochromator or check Figure p
to those in the electrical lead has visually for detached or
reference spectrum | become detached damaged electrical leads.
The transmission Mechanical
A consistently rising function of the misalignment Check transmission function of
or falling trend instrument has or spectrgmeter instrument.
changed voltages incorrectly
programmed
Magnetic field in
the laboratory has ) ) o
Ratio decreases at Compensation for changed due to Adjust current in magnetic trim
low kinetic energy external magnetic installation of new coils (if fitted). Figure 7

(high binding energy)

fields set incorrectly

equipment or re-
routing of power
cables

Reroute power cables.

@  This column shows some of the more likely causes; it is not intended to be an exhaustive list. If in doubt about the appropriate
course of action to take, contact the instrument manufacturer.

12
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Figure 5 — Ratio of the subsequent survey spectrum to the reference survey spectrum when there is
a peak shift of 0,2 eV in the subsequent spectrum
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Figure 6 —|Shape of the ratio of the subsequent survey spectrum to the reference survey spectrum
in the region close to a peak position when.the peak width is greater in the subsequent spectrym
than it is in"the reference spectrum
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