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Foreword

ISO 14976:1998(E)

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member bodies).
preparing International Standards is normally carried out
technical committees. Each member body interestedin-a subj
a technical committee has been established has the\right to be
on that committee. International organizations;.‘government
governmental, in liaison with 1SO, also_take part in the
collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopteéd by the technical con
circulated to the member bodigs for voting. Publication as an

a worldwide
The work of
hrough 1SO
et for which
represented
al and non-
work. 1SO
Commission

hmittees are
International

Standard requires approval by/at least 75 % of the member b¢dies casting

a vote.
International Standard 4SO 14976 was prepared by Technicdl Committee
ISO/TC 201, Surface chemical analysis, Subcommittee 3, Data

management and-treatment.

Annexes A to D of this International Standard are for informatio

n only.
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Introduction

In surface an ough a computer, [his computer is also used 1or ffrocessing
the captured data, using routines from a built-in set of options for peak synthesis, peak deconvolution, background 'sybtraction,
peak area mgasurement, quantification in various levels of sophistication, mapping, depth profile presentation, smoothing,
differentiation and a host of other functions. However, many analysts wish to process their data on another computr in their
own particulgr way using programs written to their specification and under their full control. They n€ed-to encode the data
in the data-cgpture computer into a form suitable for transmission then decode it into the form required in the [receiving
computer. ufacturer’s data formats all differ and differ again from instrument mode! to instrument model for any given
manufacturer] These formats are not published. A standard format for the transferring of data is required tq enhance
communicatign, reduce the number of programs required to effect the encoding and decodirig and to reduce the ufcertainty
of data analysis.
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Surface chemical analysis — Data transfer format

1 Stope

This Intermational Standard specifies a Format to transfer data from computer to computer yia parallel interfaces or via serial
interfaces pver direct wire, telephone line, local area network or other communications link, ~The transferred data is encoded
only in thgse characters that appear on a normal display or printer. The format is suitable for AES, EDX, FABMS, ISS, SIMS,
SNMS, UPS, XPS, XRF and similar analytical methods. It covers spectra, elemental.maps, depth profiles and uences of
data resulting from a variety of experiments.

2 Deescription of the format
2.1 General

The design of this Format is presented in Annex A. The Format is described using components of the metalanghage defined
in the Brit{sh Standard - Method of defining syntactic metalanguage, BS 6154:1981), the appropriate elements pf which are
given in 2|2 and 2.3.

In this Fofmat some parameters are relevant only to particular cases of the three items; experiment mode, s¢an mode or
technique, [and provision is made for including these parameters only where they are relevant. This conditional ix?Ifusion could
be expressed in the metalanguage, but onlytat the expense of a more complicated structure than a simple list. [To keep the
structure simple these parameters are expressed as optional-sequences, and have the conditions under which dach of these
optional-s¢quences is to be included-specified in an accompanying bracketed-textual-comment.
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2.2 The Components of the metalanguage

© SO

The metalanguage comprises a notation for specifying a set of rules for generating a linear sequence of characters. Only
characters generated by the rules are to be inserted in the sequence. The sequence may be considered as being a sequence
of sub-sequences. A sub-sequence may be represented in the notation by enclosing the given characters within either a pair
of APOSTROPHE or a pair of QUOTATION MARK characters. The sub-sequence together with these enclosing characters
is called a terminal-string.

A terminal-string is one example of a syntactic-primary.

A syntactic-primary may be preceded by an integer followed by an ASTERISK to represent a specific number of successive

occurrences of the same syntactic-primary. A syntactic-primary, together with a preceding integer and ASTERISK, if present,

is called a

A syntactic-
syntactic ter

A number o
generated by

COMMA characters is called a single-definition.

A number o
generation @
single-defini
definitions-li

What is repr
be explained
syntactic-fac

A unique naj
character my

are not signi

A meta-iden

the definitiops-list followed by a SEMICOLQN: This is called a syntax-rule.

7,

F single-definitions may be given in succession but separated by VERTICAL LINE characters to re

ions. A single-definition or group of single-definitions separated by VERTICAL LINE characters
k1.

ficant. The name is called a meta-identifer,

ntactic-factor.

actor may be followed by a MINUS SIGN followed by another syntactic-factor. This sub-sequence

syntactic-terms may be given in succession but separated by COMMA characters to represent a sul
applying each of the syntactic-terms in turn. A single syntactic-term or group of syntactic-terms se

f a sub-sequence by one and only one of the single-definitions, that is, to represent a list of

-~

esented by the MINUS SIGN followed by a second syntactic-factor when present in a syntactic-term
It is to except from generation by the syntactic-term any sub-sequence that could be generated by
for. The second syntactic-factor is called a syntactic-exception.

me may be assigned to a particular definitions-list.* The name may consist of one or more characters
st be a letter. Any subsequent character may*be’ a letter or a digit. Spaces and new lines included i

ifier is assigned to a definitions-list. by giving the meta-identifier followed by an EQUALS SIGN fo

P

is called a

-sequence
arated by

resent the
lternative
s called a

may now

lhe second

The first
the name

llowed by

One or more| syntax-rules together make\up the set of rules for generating the linear sequence of characters. The sgt of rules

is called a synrax.

A syntactic-primary, which has.béen introduced as having a terminal-string as an example, may now be defined as|consisting

of one of thg following:

(a) No pharacters avall, representing no characters being added to the sequence. This is called an empty-sequence.

(b) A LEEFT'\BRACKET followed by a definitions-list followed by a RIGHT BRACKET, representing the gerjeration of
eithgran empty-sequence or one sub-sequence represented by the definitions-list. This is called an optional,[sequence.

©) A LEFT BRACE followed By a ;iefiniliohs-list followed by a RIGHT BRACE, representing either an empty-sequence
or a succession of any number of sub-sequences each of which is a sub-sequence that may be generated by the
definitions-list. This is called a repeated-sequence.

@ A LEFT PARENTHESIS followed by a dcfinitions-list followed by a RIGHT PARENTHESIS, representing any

sub-

sequence generated by the enclosed definitions-list. This is called a grouped-sequence.
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A meta-identifier, already described, representing any sub-sequence generated by the definitions-list to which it has

been assigned in a syntax-rule.
A terminal-string, already described, representing the enclosed sub-sequence.

A QUESTION MARK followed by some text followed by another QUESTION MARK, representing a

sub-sequence

that is described in the enclosed text in another language because it cannot be represented in the metalanguage itself.

This is called a special-sequence.

The characters LEFT PARENTHESIS and ASTERISK followed by some text followed by the characters ASTERISK and
RIGHT PARENTHESIS is called a bracketed-textual-comment. This allows a comment for the benefit of the human reader

to be added to a syntax without affecting its meaning. It may be inserted anywhere in a syntax except in a m
an integer

With the

NOC
ord
the

, a special-sequence or a terminal-string.
exception of terminal-strings the layout on the page does not affect the meaning of the syntax.

TE 1 The following is a summary of the special symbols of the metalanguage. The\first six arg

bracket-pairs that follow them.

precedes a syntactic-exception in a syntactic-term.

separates successive syntactic-terms in a single-definition.

separates alternative single-definitions in a definitions-list.

separates the definitions-list from the meta-identifier being defined\in a syntax-rule.
terminates a syntax-rule. ‘

eta-identifier,

given in the

er of precedence implied in the description of 2.2 with highest precedence at the top, this order being gverridden by

follows an integer specifying the number of occurrences of the following syntactic-primary in a syftactic-factor.

’ and ' or
" | and " enclose characters to form a terminal-string, representing the characters as they are generdted.
(* | and *) enclose a comment to form a bracketed-textual-comment, giving additional information fr the human
reader.
( | and ) enclosea definitions-list to form a grouped-sequence, grouping items together in the usual algebraic sense.
{ | and } enclose a definitions-list to form a repeated-sequence, a syntactic-primary which may occur{zero or more
times.
[ | and ] enclose a definitions-list to form-an optional-sequence, a syntactic-primary which may he omitted or
included once.
? | and ? enclose text to form a special-sequence, a syntactic-primary described in a language ofher than the
metalanguage.
23 Additional rules
Some parameters need to be repeated a number of times, the actual number of repeats depending on the value of a parameter
that has opcurred earlier inthe format. There is no provision in the metalanguage for expressing this dependefce. In these
cases the parameters are expressed as repeated-sequences, and the name of the parameter whose value gives the actual number
of repeats|is given in an-accompanying bracketed-textual-comment.
A real number equal to 1E37 is to be taken as a dummy value indicating that the true value is not known. Thd only integer

values th

u
may, not be known are those specifying elements of date or time of day and in these cases the value
a dummy |value.

NOTE 2

NOTE 3

-1 is used as

Where meta-identifiers are used inside bracketed-textual-comments they are printed in ital

ics.

Each meta-identifier in the definitions-lists in the syntax-rules defining experiment and block corresponds

1o a simple-variable or array-variable stored in the data-capture computer. When output in the Format each variable
or array-clement is represented by a sub-sequence ending in a carriage return composed of the ASCII characters with
denary values 13 and 10, the widely-used CARRIAGE RETURN LINE FEED combination. The sub-sequence forms
a normal integer or real-number representation of a stored numerical value or expresses an equivalent stored text string,
Each of the meta-identifiers consists of a word or phrase chosen to be unambiguous, and additional explanation of its
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The format

experiment = format identifier,

institution identifier,
instrument model identifier,
operator identifier,
experiment identifier,
number of lines in comment,
{comment line}

(* The number of occurrences of comment line is specified by the value of number of lines-in
above.
The comment may include details of the last calibration of the instrument. *),
experiment mode,
scan mode,
[number of spectral regions]
(* Normally only one technique is used in an experiment but there may be more. The value ¢

© SO

meaning is given in a bracketed-textual-comment where necessary. These two syntax-rules have been given first,
followed by the remaining syntax-rules in alphabetical order.

comment

f number

of spectral regions is the sum for all techniques of the numbers of spectral regions in each tgchnique.
number of spectral regions is inserted if and only if the value of experiment mode is '"MAP’, " MAPDP’,

'NORM’ or 'SDP’. *),
[number of analysis positions,
number of discrete x coordinates available in full map,
number of discrete y coordinates available in full map)

(* The above three entries are inserted if and only if the)value of experiment mode is either IMAP’ or

"MAPDP’.
Note that if the product of the values of number of discrete x coordinates available in full

map and

number of discrete y coordinates available in full map is greater than the value of number of analysis

positions then some positions in the map are’left empty. *),
number of experimental variables

(* An experimental variable is a parameter which may be varied from block to block thfough the

experiment but which remains constant within each block. *),
{experimental variable label,
experimental variable units)

(* The number of occumences of the above pair of entries is specified by the value of number of

experimental variables above. *),
’(Y, carriage retumn,
number of manually entered items in block,
{prefix number of\manually entered item)
(* The number of occurrences of prefix number of manually entered item is specified by the

value of

number Jof Y/manually entered items in block above. If this is greater than zero then the yalues of

successive occurrences of prefix number of manually entered item should be in ascending ordet

. Any of

thenitems preceded by prefix numbers in comment brackets in the syntax-rule defining block which need
10 be evaluated by the operator and manually entered from the keyboard should be included in this list.

If an item is to be expressed as a real number and the operator is unable to supply a valug
computer should enter the value 1E37. *),

number of future upgrade experiment entries,
number of future upgrade block entries
(* number of future upgrade experiment entries and number of future upgrade block entries are

then the

included

in casc the Format is upgraded in the future to include more non-optional, non-repeating parameters. The
numbers of these new parameters will be entered here so that old programs can skip the new parameters

in new data, and new programs will not try to read the new parameters in old data. For the pre
of them wouid be set to zero. *),

{future upgrade experiment entry)
(* The number of occurrences of future upgrade experiment entry is given by the value of n

sent both

umber of
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block =

* 1)
(* 2%)
(* 3%
(* 4%)

* 5%
* 6%)

* 7%

* 8%)
(* 8%

* 9%)
(*10%)

(*10%)

(*11%)

(*12%)
(*13%)
(*13%)
(*13%)

(*14%)

(*15%)

(*16%)

(*16%)
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future upgrade experiment entries above. It is defined as a text line so that any integer, real number or
text line inserted here by a future upgrade of the Format can be read as a text line then discarded. *),
number of blocks,
{block]} -
(* The minus-sign followed by the empty-sequence, that is, nothing but the separator, indicates that there
must be at least one block.
The number of occurrences of block is specified by the value of number of blocks above. *),
experiment terminator;
block identifier,
sample identifier,
[year in full]

(* Gregorian calendar year, for example, "1987" *),
[month],

[day of month],
[hours]

(* 24-hour clock *},
minutes],
'seconds])

(* If the value of any of the above six items is not known the value -1 should be entered as a dumipy value. *),
[number of hours in advance of Greenwich Mean Time],
[number of lines in block comment,

[comment line} ]

(* The number of occurrences of comment line is specified by the value of number of lines in block comment

above. *),
[technique],
[x coordinate

(* the ordinal number, starting with unity, of the point in,the array along the analysis source deflection system

x-axis *),
y coordinate]

(* the ordinal number, starting with unity, of theZpoint in the array along the analysis source deflection system

y-axis.

The above two entries are inserted if and only if the value of experiment mode is either ’'MAP® or MAPDP’ .*),
{value of experimental variable)
(* value of experimenial variable may be, for example, total time in seconds, total sputtering tim¢ in seconds,
total sputtering fluence in ions per m2, temperature in Kelvin, energy in electron volts or mass in unified atomic
mass units. Where this variable changes smoothly with time this value shall be the value at the start|of recording
the block data unless specified otherwise in the experimental variable label.

The number of occufrences of value of experimental variable is specified by the value of number of
experimental variablés above, and the order in which the values are given is the same as the orfler in which
experimental variable label and experimental variable units are declared above. ¥),
[analysis source label],

[sputtering ionor\atom atomic number,
number of atoms in sputtering ion or atom particle,
sputtering‘ion or atom charge sign and number]
(* The above three entries are inserted if and only if either (1) the value of experiment mode i "MAPDP’,
"MAPSVDP’, 'SDP’ or 'SDPSV’, or (2) the value of technique is 'TFABMS’, "TFABMS energy gpec’, 'ISS’,
"SIMS’, 'SIMS energy spec’, 'SNMS’ or 'SNMS energy spec’.*),
[analysis source characteristic energy]

(* energy in electron volts *),
{analysis source strength]

(* power in watts for XPS and XRF; beam current in nanoamps for AES, EDX, ISS, SIMS and SNMS; beam

equivalent for FABMS *),
[analysis source beam width x

(* width in micrometres at the sample in the plane perpendicular to the source beam *),
analysis source beam width y]

(* width in micrometres at the sample in the plane perpendicular to the source beam*),
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(*17%)

(*17%)

(*18%)
(*18*)
(*18%)
(*18%)
(*18%)
(*18*)

(*19%)
(*20%)

(*21%)
(*22%)

(*23%)

(*24%)
(*25%)

(*26%)

(*27%)

(*27%)

(*28%)

[field of view x

(* micrometres *),

field of view y]

(* micrometres.
The above two entries are inserted if and only if the value of experiment mode is "MAP’,
"MAPSV’, 'MAPSVDP’ or 'SEM’. *),

[first linescan start x coordinate,
first linescan start y coordinate,

first linescan finish x coordinate,
first linescan finish y coordinate,
last linescan finish x coordinate,
last linescan finish y coordinate)

[an
[an

[an
fan

[di

[m
[an

© SO

"MAPDP’,

[(* The above six entries are inserted if and only if the value of experiment mode is '"MAPSV’, "M
or 'SEM’,

They are required for specifying the size and shape of the map and for relating the order injthe’scar
to the position on the sample.

towards the right-hand side, and y-values start at unity at the top of the frame and in¢rease towards (]
of the frame, as shown below.

1,1 N,1

1M N.M

*

)
alysis source polar angle of incidence]
(* degrees from upward z-direction, defined by-the sample stage *),
alysis source azimuth]
(* degrees clockwise from the y-direction; defined by the sample stage*),
alyser mode],
alyser pass energy or retard ratio or mass resolution}
(* energy in electron volts, mass-in' amu *),
fferential width]
(* electron volts peak-to-peak’ for sinusoidal modulation or computer differentiation.

differential width is-inserted if and only if the value of technique is *AES diff’. *),

agnification of analySer-transfer lens],
alyser work function-or acceptance energy of atom or ion]
(* positive valGe-for work function in electron volts for AES, ELS, ISS, UPS and XPS. The acceptan
of an ion is the energy filter pass energy of the mass spectrometer for FABMS, SIMS, and SNMS. 3

afget bias]

(* target-bias is in volts, including the sign. *),

APSVDP’

sequence

In the coordinate system to be used, x-values start at unity at the left-hand side of-the frame andl increase

he bottom

Ce energy

lys1s width x

the beam for FABMS, FABMS energy spec ISS, SIMS SIMS energy spec, SNMS and SNMS energy
analyser slit length divided by the magnification of the analyser transfer lens to that slit for AES diff,
ELS, UPS and XPS, and is the source width in the x-direction for both EDX and XRF.

analysis width x is in micrometres. ¥),

analysis width y]

(* As analysis width x but for y. *),

[analyser axis take off polar angle

(* degrees from upward z-direction, defined by the sample stage *),

spec, the
AES dir,


https://standardsiso.com/api/?name=f22282606963a920ef5b80a7aeaa5ff0

© SO

(*28%)
(*29%)
(*30%)
(*30%)
(*31%)
(*31%)
(*31%)
(*31%)
(*32%)

(*32%)
(*32%)

(*33%)
(*34%)

(*35%)
(*36%)

(*37%)
(*37%)
(*37%)
(*37%)
(*37*)
(*37%)

(*37%)

(*38%)

(*38%)
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analyser axis take off azimuth)

(* degrees clockwise from the y-direction, defined by the sample stage*),

[species label]

(* elemental symbol or molecular formula *),

[transition or charge state label
(* for example, "KLL’ for AES, ’1s’ for XPS, ’-1’ for SIMS *),

charge of detected particle]

(* for example, -1 for AES and XPS, +1 for positive SIMS *),

[abscissa label,

abscissa units,

abscissa start,

-abscissa-increment]

(* The above four entries are inserted if and only if the value of scan mode is 'REGULAR’.%))

[number of corresponding variables
(* If the data is in the form of sets of corresponding values of two or more variables then number of
corresponding variables is equal to the number of variables, otherwise it is equal toutity. *),

{corresponding variable label,

comresponding variable units} ]

(* The number of occurrences of the above pair of items is specified by the yalue of number of cprresponding
variables above. *),

[signal mode],

[signal collection time]
(* time in seconds per scan for each channel or array-point, except-for both EDX and XRF wherelit is the total
spectrum collection time *),

[number of scans to compile this block],

[signal time correction]

(* This is the system dead time, except for EDX and XRF where it is the livetime-corrected acqhisition time.

In the case of a dead time, a positive value indicates that the count rate should be corrected by dividing by

(1 - measured rate x dead time) whereas a negative value indicates a correction by multiplying by (ekp(true count

rate x dead time)). If the spectra have already been corrected for dead time the value here will be|zero and the

value of the dead time used will be noted inya comment line or elsewhere.
signal time correction is in seconds..),

[sputtering source energy
(* energy in electron volts *),

sputtering source beam current
(* current in nanoamps or equivalent for neutrals *),

sputtering source width x
(* width in micrometres at the sample in the plane perpendicular to the sputtering source beam*)

sputtering source width y
(* width in micremetres at the sample in the plane perpendicular to the sputtering source beam*)

sputtering source polar angle of incidence
(* degreesrom upward z-direction, defined by the sample stage *),

sputtering source azimuth
(* degrees clockwise from the y-direction, defined by the sample stage*),
|sputteting mode]

(*The value of sputtering mode is either "continuous’, when sputtering continues while spectral flata is being

The above seven entries are for a sputtering source used in addition to the analysis source, as in depth
profiling, in AES diff, AES dir, EDX, ELS, UPS, XPS or XRF.
The above seven entries are inserted if and only if both (1) the value of fechnique is *AES diff’, *AES dir’,
'EDX’, 'ELS’, "UPS’, 'XPS’ or 'XRF’, and (2) the value of experiment mode is '"MAPDP’, "MAPSVDP’, *SDP’
or 'SDPSV’, *),
[sample normal polar angle of tilt

(* degrees from upward z-direction, defined by the sample stage *),
sample normal tilt azimuth]

(* degrees clockwise from the y-direction, defined by the sample stage*),
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(*39*)  [sample rotation angle]
(* degrees clockwise rotation about the sample normal. If this is referenced 1o a particular direction on the

sample this direction would be specified in a comment line at item number 8.*),

(*40%) [number of additional numerical parameters],
(*40%)  (additional numerical parameter label,
(*40*)  additional numerical parameter units,

(*40*)  additional numerical parameter value)

(* The number of occurrences of the above group of three entries is specified by the value of number of

additional numerical parameters above. *),

{future upgrade block entry}
(* The number of occurrences of future upgrade block enzry is grven by the value of number of future upgrade

ny

——

i

abscissa ing

mber of ordinate values

hinimum ordinate value,
hximum ordinate value}

{qrdinate value} -

abscissa sta

by a future upgrade of the Format can be read as a text line then discarded. "‘)

(* The value of number of ordinate values is equal to product of the value of number of correspondin;
and the number of sets of corresponding variables to be transferred.*),

(* The number of occurrences of the above pair of entries is specified by the value of number of cory
variables above. The order in which the pairs of entries appear is the §ame as the order in
corresponding values of corresponding variable label are given above. *);

© SO

at this point

variables

esponding
which the

(* The number of occurrences of ordinate value is specified by the value of number of ordinate val
If the value of number of corresponding variables is greater than unity then the data is sent in

arranged in the same order as that in which each value of corresponding variable label is given a
The minus-sign followed by the empty-sequence indicates that there must be at least one ordinatg

rement = real number

(* For units see the table under abscissa start. *);

t = real number;

abscissa laTl = text line;

abscissa un

ts = units
(* The table below shows the usual valuesof abscissa units for values of technique and experiment
guide but is not mandatory.

s above,
e form of

successive complete sets, each set consisting of an ordinate value for each of the corresponding variables

ve.
value. *);

mode as a

units corresponding to technique
experimen[ mode AES diff, AES dlr, FABMS, SIMS, FABMS energy spec,
EDX, ELS, ISS, SNMS SIMS energy spec,
UPS, XPS, XRF SNMS energy spec
MAP eV’ u’or’s’ eV’
MAPDP
NORM
SDP
SDPSV s’ 'S’

*)

additional numerical parameter label = text line;

additional numerical parameter units = unilts;

additional numerical parameter value = real number;

analyser axis take off azimuth = real number;

analyser axis take off polar angle = real number;

analyser mode = ( 'FAT’ | "FRR’ | ’constant delta m’ | constant m/delta m’ ), carriage retum;
analyser pass energy or retard ratio or mass resolution = real number;
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analyser work function or acceptance energy of atom or ion = real number;
analysis source azimuth = real number;

analysis source beam width x = real number;

analysis source beam width y = real number;

analysis source characteristic energy = real number;

analysis source label = text line;

analysis source polar angle of incidence = real number;

analysis source strength = real number;

analysis width x = real number;

analysis width y = real number;

block identifier = text line;

carriage return = ? 7-bit ASCII character CARRIAGE RETURN followed by 7-bit ASCII character LINE FEED?;

3R]

charactef= " [ [ [H S % & [ C [ Y [ 18
O I D 0 D B N A B R A el a5
'@ |'A"|'B'|°C'|'D' |'E'I'F |G’ ' T [T KL | M | NGO
[P QRS T UV WX Y 2 TN | T ek
| e e e [a e e g e ] ] |'k’ T [l | o
| ’p’ I'q’ e e B A R T A R G l’y’l A R A I O N A
(* A character is the character SPACE or any of the 94 graphic characters specified in the Amerjcan National
Standard for Information Systems - Coded character sets - 7-bit American national standard code for information
interchange (7-Bit ASCII), ANSI X3.4-1986. 7-bit ASCII is the American.national version of the|International
Standard - Information processing - ISO 7-bit coded character set for information interchange, I§O 646-1983.
Other versions of ISO 646 may substitute different characters for *#%°$’,’@”, ’(’, '\, ', '~ ' (']}
or *7*);

charge of|detected particle = integer;

comment |line = text line;

correspo:lding variable label = text line;

corresponding variable units = units;

day of mq

decimal number = [sign], [ {digit}, ’.” ], {digit]} -

differenti
digit = '0
experime
experime

il width = real number;

nth = integer;
(* The minus-sign followed by the empty-sequence indicates that there must be at least one dig
number *);

R R SRR
t identifier = text line;

t mode = ( "MAP’ | "MAPDP’ | *MAPSV’ | 'MAPSVDP’ | 'NORM’ | 'SDP’ | 'SDPSV’ | *SEM
carriage return

(* The contents of each block in the experiment are indicated by the values of experiment mode as

t in decimal

I,

follows:

experiment terminator =

"MAP’ A specttum ‘which refers to a specified point in a regular two-dimensional spatial argay.

"MAPDP’ A spectrum which refers to a specified point in a regular two-dimensional spatial afray and to a
specified layer in a depth profile.

"MAPSV’ Avcomplete set of single values of a fixed number of variables for every point|in a regular
two-dimensional spatial array. Note that an x linescan consists of a map with the valie of number
of analysis positions equal to the value of number of discrete x coordinates availablg in full map,
that is, the number of discrete y coordinates is unity; in a y linescan the rdles of|x and y are
reversed.

"MAPSVDP’ A complete set of single values of a fixed number of variables for every point [in a regular
two-dimensional array for one layer in a depth profile. Successive blocks refer (o successive layers
in the depth profile.

’NORM’ Either independent data or data which refers 1o a specified set of single values of one or more
experimental variables; the data may be spectral or non-spectral.

'SDP’ A spectrum which refers 1o a specified layer in a depth profile.

'SDPSV’ A complete set of single values of a fixed number of variables for every layer in a depth profile.

'SEM’ An electron emission intensity for every point in a regular two-dimensional spatial array.

*)

’end of experiment’, carriage return;
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experimental variable label = text line;
experimental variable units = units;

field of view x = real number;

field of view y = real number;

first linescan finish x coordinate = integer;
first linescan finish y coordinate = integer;
first linescan start x coordinate = integer;
first linescan start y coordinate = integer;

© SO

format identifier = "VAMAS Surface Chemical Analysis Standard Data Transfer Format 1988 May 4°, carriage return;

future upgrade block entry = text line;
future upgrade experiment entry = text line;
hours = integer;

institution identifier = text line;.
instrument model identifier = text line;
integer = [sign], {digit} - , carriage return

(* The value of integer must be in the range -1E37 to 1E37.
he minus-sign followed by the empty-sequence indicates that there must be at least one digit in inte
last linescan| finish x coordinate = integer;
last linescan finish y coordinate = integer;
magnificatign of analyser transfer lens = real number;
maximum ofdinate value = real number;
minimum ordinate value = real number;
minutes = i
month = in
number of
number of
number of
number of
number of
number of

dditional numerical parameters = zero or more; '

nalysis positions = one or more;

toms in sputtering ion or atom particle = one or more;
locks = one or more;

rresponding variables = one or more;

iscrete x coordinates available in full map = ore‘or more;

number of discrete y coordinates available in full map =-one or more;
number of gxperimental variables = zero or more;

number of future upgrade block entries = zero or.more;

number of future upgrade experiment entries =zero or more;

number of Hours in advance of Greenwich Mean Time = real number;
number of lines in block comment = zero or.more;

number of ljnes in comment = zero or more;

number of Mmanually entered items in block = zero or more;

number of grdinate values = one or.more;

number of spans to compile this\bleck = onc or more;

number of spectral regions =-0n¢ or more;

= integer

e value of one or more must be greater than zero. *);
tifier =\lext line;

ordinate valpe = real\number;

prefix number_0f manually entered item = one or more;

real number| =-decimal number, [ 'E’, [sign], {digit} - 1, carriage return

ber. *);

(* The value of real number must be in the range -1E37 to -1E-37, or zero, or in the range 1E-37 to 1E37,
The minus-sign followed by the empty-sequence indicates that the exponent part, if present, must contain at least

one digit. *);
sample identifier = text line;
sample normal polar angle of tilt = rcal number;
sample normal tilt azimuth = real number;
sample rotation angle = real number;
scan mode = ( '/REGULAR’ | 'IRREGULAR’ | "MAPPING’ ), carriage return

(* If the value of experiment mode is '"MAPSV’, "MAPSVDP’ or 'SEM’ then the value of scan mode must be

10
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"MAPPING’, otherwise if the data is in the form of an abscissa start, an abscissa increment and a number of complete
sets of values of one or more experimental variables then the value of scan mode is 'REGULAR’, otherwise the value
of scan mode is 'IRREGULAR’. *);

seconds = integer;

sign = '+’ | *-%;

signal collection time = real number;

signal mode = ( ’analogue’ / 'pulse counting’ ), carriage retum
(* Analogue signals, while recorded digitally, may be of either sign and have a gain which may be noted in the block
comment. Pulse counting signals are integers with values equal to or greater than zero. *);

signal time correction = real number;

species label = text line;

sputtering ion or atom atomic number = one or more;

sputtering ion or atom charge sign and number = integer;

sputtering mode = ( ’continuous’ | ’cyclic’ ), carriage return;

sputtering source azimuth = real number;

sputtering source beam current = real number;

sputtering source energy = real number;

sputtering source polar angle of incidence = real number;

sputtering source width x = real number;

sputtering source width y = real number;

target bias = real number;

technique = ( "AES diff’ | "AES dir’ | ’EDX’ | "ELS’ | 'TFABMS’ | 'FABMS eniergy spec’ | *ISS’ | *SIMS’ | 'SIMS

epergy spec’ | 'SNMS’ | *SNMS energy spec’ | 'UPS’ | "XPS’ | "XRE ), carriage return;

(T these techniques are as follows

AES diff differentiated Auger electron spectroscopy
AES dir direct Auger electron spectroscopy

EDX energy dispersive X-ray spectroscopy
ELS electron energy loss spectroscopy.
FABMS fast atom bombardment mass-spectroscopy
ISS 10n scattering spectroscopy.

SIMS secondary ion mass Spectroscopy

SNMS sputtered neutral mass-spectroscopy

UPS ultra-violet photoelectron spectroscopy
XPS X-ray photoelectron spectroscopy

XRF X-ray fluorescence spectroscopy

*ho

text line 3 80*[character], carriage retutn;
transition) or charge state label = text line;

units = ( [c/s’ | ’d’ | "degree’ | ’€V} | 'K’ | "micro C' | ‘microm” | 'm/s’ | 'n’ | 'nA’ | ’ps’ | s’ | v’ | 'Y’ ), carriage

r¢turn

(T These values are-abbreviations for the units listed below:
‘cfs’ counts per second
&’ dimensionless - just a number, eg, counts per channel
*degree’ angle in degrees
'A electron volts
K Kelvin
“micro C’ microcoulombs
‘micro m’ micrometres
‘'m/s’ metres per second
n’ not defined here - may be given in a label
‘nA’ nanoamps
ps’ picoseconds
’s’ seconds
n’ unified atomic mass units
V* volts

)

11
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value of experimental variable = real number;
x coordinate = one or more;
y coordinate = one or more;
year in full = integer;
Zero or more = integer
(* The value of zero or more must be equal to or greater than zero. *);

25 Specification of the spectrometer geometry

All angles of the analysis source, the analyser axis, the sputtering source and the sample are defined in figure 1, referred to
the fixed orthogonal co-ordinate system of the sample stage x, y and z shift directions. If the sample has no x, y and z stage,
the z direction is taken as the upward vertical, the x direction is the direction in the horizontal plane o the operator’s right
and the y dirdction is in the same horizontal plane but away from the operator when standing in front of the instrunjent. The
choice of the |front may be arbitrary but shall be clearly defined at the time the system geometry is evaluated

12
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Figure A.2 - A SIMS map of one element settjng the mass
spectrometer to 45 amu. This illustrates the first block
of the example in B.2.3.
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Figure A3 - An AES cyclic sputter depth profilp at one point
with differential spectrum single values for eactrof three
elements over 1000 depths lasting eight hours. This
illustrates the example in B.2.6.
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A.1 - An XPS spectrum of one region over 25 eV

around the Cls peak. This illustrates the example in

B.2.1.

Figure A4 - An AES map for four elements which may
be transferred as one block. The data for the four
clements may be transferred sequentially at each point,
the counts for the clements being corresponding variables.
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Annex A (informative)
Design of the format

Surface analysis provides the scientist with a wide range of techniques and many operating-parameters to vary. Usually the
whole of the instrument, not just the spectrometer, is under computer control, allowing all the parameters to be automatically
recorded. The complexity of the data-processing required for interpretation makes it essential to keep a complete record, and
the transferred data should be equally complete. If all parameters are included in the format then each parameter can be
identified by its position and the number of repetitions of a parameter can be indicated explicitly.

It is advantageous to use only those characters that appear on a normal display or printer since there is no difficulty in
transferring these by communications protocols and manual checking of the data is possible. This is the principle upon which

the design of

For data tran
for the text-f]
data-structurg
file-transfer |
medium such
an intermedij
compression
The present

transmission

The Format ¢
regularly-sca
increment an|

of a fixed nymber of variables at each abscissa value. For rare case§ in which there is no regularly-scanned v

Format can ¢
are called RH
of a map.

Any of the
number of s
following teg
EDX (energy

spectroscopy),
spectroscopy),

fluorescence

spec, SIMS ¢

It is common 1

the present Format is based'“’.

fer it is envisaged that the procedure would be for the sending computer to write the formatted,data to a text-file,
le to be transferred 1o the receiving computer, and for the receiving computer to convert the.data info its own
s, as three separate operations. The text-file could be transferred over a communicatiorstlink using @ standard
brotocol such as KERMIT, XMODEM or local area network protocol, or by writing,it' to a portabje storage
as a floppy disk and exchanging the medium between compatible systems. The text-file could also be used as
hry between two incompatible programs running on the same computer. File-transfer details such as data-
or error-checking are not specified in the format since these should be effected by the communication§ protocol.
format simply defines the order in which the characters are to be assembled by the data-capture computer for
and in which they are expected to be received by the data-receiving computer.

ncompasses several kinds of experimenL The simplest experimentiis a single spectrum of counts vefsus some

ncode data consisting of complete sets of corresponding\values of two or more variables. These two s¢an modes
GULAR and IRREGULAR, respectively. A third-s¢an mode, MAPPING, is used when the data are i the form

a‘lbove types of spectrum can be encoded as-a:block of data, and provided that all have the same scan mode any

ch spectra can be assembled into a single overall experiment. Each spectrum may be obtained by any of the
hniques: AES diff (differentiated Auger clectron spectroscopy), AES dir (direct Auger electron specjroscopy),
dispersive X-ray spectroscopy), ELS (electron energy loss spectroscopy), FABMS (fast atom bombardinent mass
1SS (ion scattering spectroscopy), SIMS (secondary ion mass spectroscopy), SNMS (sputtered negtral mass

map, or to a|different.depth below the sample surface, as in sputter depth profiling. This kind of relationship bgtween the
spectra in an] experiment is encoded by means of an experiment mode. Four of these experiment modes are , SDP,
MAPDP, and NORM. In MAP each spectrum refers to a specificd point in a regular two-dimensional spatial array. In SDP

each spectrur

n réfers to a specified layer in a composition sputter depth profile. In MAPDP cach spectrum refers to g specified

point in a regular two-dimensional spatial array in a specified layer in a composition sputter depth profile. In NORM each
spectrum may be independent of the others, or each spectrum may refer to a specified set of single values of one or more
experimental variables such as temperature or time. NORM can also be used for data not in spectral form.

As a result of data-reduction in the data-capture computer, or because of the design of the experiment, instead of having spectra
we may have a complete set of single values of a fixed number of variables for every point in a map or depth in a profile.
In this case we can encode the map or profile as a single block instead of as a whole experiment. For this we include the four
experiment modes MAPSV, SDPSV, SEM and MAPSVDP. In MAPSYV each sct of values refers 10 one point in a regular
two-dimensional spatial array. In SDPSV each sct of values refers to one layer in a composition depth profile. SEM is a map

14
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of electron emission intensities. In MAPSVDP each set of values in a block refers to one point in a regular two-dimensional
spatial array, and successive blocks refer to successive layers in a composition sputter depth profile. For a map, the block
includes information on how the sets of values are to be arranged in rows and columns.

Very many kinds of experiment are covered by the above options. For instance, a linescan is a restricted case of MAPSV,
and a multi-point depth profile with spectra may involve selecting only a few of the possible positions in MAPDP. The Format
also covers non-standard applications such as spectrometer intensity/energy response functions and ratio scatter diagrams for
AES and EDX.

In many experiments it is important to know the angles of incidence and emission of the various radiations. Here these angles
are specified with respect to the fixed onhogonal coordinate system of the sample-stage x, y and z shxft directions as shown
in figure i lished wij
referred tq the sample itself would be more significant physically, only the fixed reference system is directlyca
data-capture computer. The angles of the sample may be deduced from settings of parameters of the-ins
converse Is not always true. The propagation of errors and the reduction of mistakes are both best effected by the recording
of primary data rather than deduced data.

It may help to give the broad outline of the structure of the Format here. What is defined by, the Format is ap experiment.
This consists of a set of parameters that apply to the experiment as a whole, followed by anumber of blocks, followed by an
experiment terminator. Each block consists of a set of parameters that apply only tocthat’block, followed by a series of
ordinate vplues representing a curve, spectrum or map. The parameters that apply todhe €xperiment as a whol¢ fall into the
following [groups in the order in which they appear:

identity of the experiment in its research envnronmem
optional comments
ekperiment mode
npmber of blocks and how they are arranged

inters to manually-entered parameters
fjture-upgrade parameters.

The parameters that apply to a block fall into the following groups in the order in which they appear:

—+

dentity of the block in the experiment
identity of the sample

date and time

optional comments

tdchnique

ected simple
n traditional
eralgthorward circumstances. This Format is based on the earlier VAMAS Standard Data Transfer Format(z) but has three
changes: (i) the spectrometer geometry description is based on a right handed rather than left handed co-ordinate system
(ii) the number of entries in the parameter inclusion or exclusion list has been set to zero to simplify the format and (jii) the
carriage return sequence has been changed from the single 7 bit ASCII character CARRIAGE RETURN to the two character
sequence CARRIAGE RETURN followed by LINE FEED. The latter is the correct "end of line marker" in text files on a
range of computer types. To assist programmers to decode this Format, skeleton programs are provided in reference (2). Note,
however, that those programs can read and make use of a non-zero number of entries in the parameter inclusion or exclusion
list, ie they can read both this and the original VAMAS Format. Additionally, those programs do not, of course, allow for
item (iii) above.

15
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Annex B (informative)
Examples of the format
B.1 General

Examples of the Format are given in B.2.1 to B.2.12. The items beginning an experiment, that is, from format identifier up
to and including the comment lines, and the last item, that is, the experiment terminator, have been omitied in all cases.
Similarly, the items beginning the blocks, namely block identifier, number of lines in block comment and the block comment
lines have been omitted. The characters in the transferred text are shown indented, and to save space in printing here, carriage
return is replaced by COMMA plus SPACE. Examples of items from institution identifier 1o experiment identifier could be
NPL, VG ESCALAB 2, P J Cumpson, Mass Study; in the block the items years to number of hours in advance of Greenwich
Mean Time would be 1986, 5, 1, 18, 45,21, 0. These are straightforward and so are not repeated.

B.2 Archetypal applications

Clause B.3 provides a detailed annotation of examples B.2.1 to B.2.4, respectively.

B.2.1 An XPS spectrum of one region over 25 eV around the C 1s peak.

The experimgnt parameters are as above plus
NORM, REGULAR, 1,0,0,0,0,0, 1,

There is one|block with parameters as above plus
XPY, Al, 1486.6, 300, 500, 500, 45, 90, FAT, 20, 3, 4.5, 0, 1000, 5000,.15, 0, C, 1s, -1, binding energyl, eV, 275,

B.2.2 An AES depth profile at one point with narrow-scan directSpectra of three elements, the first being|oxygen.

AES dir, 0, electron gun, 18, 1, 1, 5000, 10, 3,°3;-45, 180, FRR, 4, 3, 4.5, 0, 2000, 5000, 15, 0, O, KLL, }1, kinetic

enefgy, eV, 530, -0.5, 1, counts per chaniiel,"d, pulse counting, 0.5, 1, 400E-9, 2000, 120, 500, 500{ 20, 270,

continuous, 0, 0, 0, 0, 100, 20154, 31192,
followed by the 100 ordinate values.

B.2.3 Two [SIMS maps of elements, §etting the mass spectrometer to two discrete settings of mass, the first being
45 amu.

The experimgnt parameters are
MAPSV, MAPPING;\J, unified atomic mass units, u, 0, 0, 0, 0, 2,
There are twp blocks. The-parameters of the first block are
SIMS, 45, gallium gun, 31, 1, 1, 10000, 1.3, 0.1, 0.1, 12.8, 12.8, 1, 1, 128, 1, 128, 128, 20, 270, constant delta m,
0.9,|1, 4.3,0,712.8, 12.8, 0, 180, SiOH, 1, 1, 1, counts per pixel, d, pulse counting,
0.03, 1,/400E-9, 0, 0, 0, 0, 16384, 294, 681, :

B.2.4 An AES depth profile of differential spectra of three elements, the first being oxygen, at four points on an
integrated circuit.

This is an example where some positions in the map are left empty.
The experiment parameters are
MAPDP, REGULAR, 3, 4, 128, 128, 1, time in seconds, s, 0, 0, 0, 0, 1200,

There are 1200 blocks. The parameters of the first block are
AES diff, 15, 38, 0, electron gun, 18, 1, 1, 5000, 1020, 2, 2, 300, 300, 45, 180, FRR, 4, §, 3, 4.5, 0, 2000, 5000,

16


https://standardsiso.com/api/?name=f22282606963a920ef5b80a7aeaa5ff0

©1S0 ISO 14976:1998(E)

15,0, O, KLL, -1, kinetic energy, eV, 530, -0.5, 1, counts per channel, d, analogue, 0.5, 1, 400E-9, 2000, 120, 500,
500, 20, 270, cyclic, 0, 0, 0, 0, 100, 381, 4320,
foliowed by the 100 ordinate values.

B.2.5 Five SNMS spectral regions of a stainless steel containing tin as a function of ten oxygen exposures.

The experiment parameters are

NORM, REGULAR, §, 1, oxygen exposure in seconds, s, 0, 0, 0, 0, 50,
There are 50 blocks. The parameters of the first block are

SNMS, 0, argon, 18, 1, 1, 100, 10000, 3000, 3000, 0, 0, constant delta m, 0.9, 1, 5.1, 0, 1000, 1000, 30, 180, Sn,

0, 0, mass, u, 120.5, -0.1, 1, counts per channel, d, pulse counting, 0.03, 1, 400E-9, 0, 0, 0, 0, 31, 15, 38941,
followed by the 31 ordinate values

B.2.6 An AES cyclic sputter depth profile at one point with differential spectrum single values-for each of three
elements pver 1000 depths lasting eight hours.

The experjiment parameters are

DPSV, REGULAR, 0,0,0,0,0, 1,

There is gne block with parameters
S diff, electron gun, 18, 1, 1, 5000, 1020, 100, 100, 45, 180, FRR, 4, 5, 3, 4.5;-0, 1000, 5000, 15,(0, Al Mg O,
L, -1, time in seconds, s, 0, 28.8, 3, Al intensity, d, Mg intensity, d, O intensity, d, analogue, 3, 1, 400E-9, 2000,
120, 3000, 3000, 20, 270, cyclic, 0, 0, 0, 0, 3000, 381, 4320, 23, 9793, 782, 5640,
followed by the 3000 ordinate values. Alternatively this could have been sent.asthree blocks corresponding t¢ Al, Mg and
O respectively. This would be equally valid.

B.2.7 SIMS Energy spectra 0 to 100 eV of three elements at five positions on an integrated circuit followed over 100
depths in|a profile lasting one hour,

The spectyal region, 0 to 100 eV, no longer defines the elementiuniquely so we use the experimental variables|to do this.

The experiment parameters are
MAPDP, REGULAR, 1, 5, 128, 128, 2, unified atomic mass units, u, time in seconds, s, 0, 0, 0, 0,(1500,
There are|1500 blocks. The parameters of the first(block are
SIMS energy spec, 37, 21, 28, 0, argon,~18, 1, 1, 1000, 100, 0.5, 0.5, 300, 300, 20, 270, constant defta m, 0.9, 1,
2.0, 0, 1E37, 1E37, 0, 0, Si, 1, 1, electron volts, eV, 0, 0.2, 1, counts per channel, d, pulse counting, 0.03, 1, 400E-
9,0,0,0,0, 501, 0, 4927,
followed by the 501 ordinate values.

B.2.8 Combined AES spectra of three elements and one EDX spectrum for a full map as a function of sputtering depth
at 100 depths.

The expeniment parameters.are

MAPDP, REGULAR, 4, 16384, 128, 128, 1, time in seconds, s, 0, 0, 0, 0, 6553600,
There are|6553600 blocks! The parameters of the first block are

AESdir; 1, 1, 0, electron gun, 18, 1, 1, 20000, 25, 0.2, 0.2, 300, 300, 45, 180, FRR, 2, 3, 4, 5, 2000{ 5000, 15, 0,
O, KLL, -1, electron volts, eV, 520, -1, 1, counts per channel, d, pulse counting, 0.03, 1, 400E-9, 2000, 1020, 3000,
3000, 20, 270, cyclic, 0,0, 0, 0, 31, 831, 5420
followed by the 31 ordinate values.

B.2.9 AES x linescan of four elements at peak and background in the direct spectrum mode across an integrated circuit
about 2/3 of way down screen.

The experiment parameters are
MAPSV, MAPPING, 1, kinetic energy ¢V, ¢V, 0,0, 0, 0, 8,
There are eight blocks. The parameters of the first block are
AES dir, 530, electron gun, 5000, 10, 0.1, 0.1, 12.8, 12.8, 1, 40, 128, 40, 128, 40, 45, 180, FRR, 2, 3, 4.5, 0, 2000,
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5000, 15, 0, O, KLL, -1, 1, counts per channel, d, pulse counting, 0.01, 1, 400E-9, 0, 0, 0, 0, 128, 3081, 34333,
followed by the 128 ordinate values. Alternatively, we could use one block of eight corresponding variables followed by 1024
ordinate values. C.2.6 shows how the corresponding variable approach works.

B.2.10 A correction curve for scaling AES spectra.

The experiment parameters are
NORM, REGULAR, 1,0,0,0,0,0, 1,

There is one

block with parameters

AES dir, electron gun, 1E37, 1E37, 1E37, 1E37, 1E37, 1E37, FRR, 4, 3, 4.5, 0, 2000, 5000, 15, 0, all elements, any,
-1, kinetic energy eV, eV, 0, 0.5, 1, normalising factor, d, pulse counting, 3, 1, 0, 0, 0, 0, 0, 4001, 0, 10000,

followed by

the 4001 ordinate values

B.2.11 A sp

The experim
SDj
There are tw
SIM
1, 1
100
followed by

B.2.12 A rg

The experim
NO
There is one
AES
Ali
1, 1
followed by

B.3 Annotated examples

Dummy he

a
Particular in{trumem and identifiers are given/in the examples but these have no particular significance beyond illus

text of the e

ent parameters are
PSV, IRREGULAR, 1, unified atomic mass units, u, 0, 0, 0, 0, 2,

utter-depth profile following two SIMS intensities, target bias and sputtering-time at irregular

0 blocks. The parameters of the first block are

S, 11, oxygen, 8, 2, 1, 5000, 900, 500, 500, 20, 270, constant delta m, 0.9, 1, 3,0, 1E37, 300, 300, 0
, 3, counts per channel, d, target bias, V, sputlering time, s, pulse counting,(2,-t, 400E-9, 0, 0, 0,
517, -2.8, -1.7, 0, 3581,

the 300 ordinate values.

tio scatter diagram in AES for 100 analyses of three elements,

Ent parameters are

RM, IRREGULAR, 0,0,0,0,0, 0, 1,
block with parameters

b dir, electron gun, 20000, 10, 0.01, 0.01, 45, 180, FAT; 50, 1, 4.5, 0, 2000, 5000, 15, 0, Al Mg Si, K
ntensity (N1-N2)/(N1+N2), d, Mg intensity (N1-N2)/(IN1+N2), d, Si intensity (N1-N2)/(N1+N2), d, pulsg
400E-9,0,0,0,0, 300,0,1,0,1,0, 1,
the 300 ordinate values.

ings and some comments have-been added, and the format identifier has been abbreviated to sz

try.

intervals.

0, boron,

0, 300, 2,

LL, -1, 3,
counting,

ve space.
rating the

B.3.1 Annofation of example in\B2.1
format identifier VAMAS Surface Chemical ezc
institution identifier NPL
instfument model identifier Kratos XSAM 800
opefator identificr WAD
expgriment’ identifier Gold medal contamination
nuniber-of lines in comment 1
comment line example 1
experiment mode NORM
scan mode REGULAR
number of spectral regions 1
number of experimental variables 0
0
number of manually entered items in block 0
number of future upgrade experiment entries 0
number of future upgrade block entries 0

18
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1

block identifier 1st block id
sample identifier 1st sample id
year in full 1986
month S
day of month 1
hours 18
minutes 45
seconds 21
number of hours in advance of Greenwich Mean Time 0
number of lines in block comment 0
technique XPS
nalysis source label Al
nalysis source characteristic energy 1486.6
nalysis source strength 300
nalysis source beam width x 500
nalysis source beam width y 500
nalysis source polar angle of incidence 45
nalysis source azimuth 90
nalyser mode FAT
nalyser pass energy or retard ratio or mass resolution 20
agnification of analyser transfer lens 3
nalyser work function or acceptance energy of atom or ion 4.5
get bias 0
nalysis width x 1000
nalysis width y 5600
nalyser axis take off polar angle 15
nalyser axis take off azimuth 0
pecies label C
ansition or charge state label Is
harge of detected particle -1
bscissa label binding energy
bscissa units eV
bscissa start 275
bscissa increment 0.05
umber of corresponding variables 1
orresponding variable label counts per channel
orresponding variable units d
ignal mode pulse counting
ignal collection time 0.5
umber of scans to.compile this block 1
ignal time corréction 400E-9
mple normalpolar angle of tilt 0
mple normal tilt azimuth 0
mple-rotation angle 0
umber'of additional numerical parameters 0
umber of ordinate values 501
minimum ordinate value 3214
maximum ordinate value 33008

followed by 501 ordinate values and

B.3.2

experiment terminator
Annotation of example B.2.2

format identifier
institution identifier

end of experiment

VAMAS Surface Chemical etc
NPL
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instrument model identifier
operator identifier
experiment identifier
number of lines in comment

Riber MAC 2

WAD

Tantalum pentoxide standard
1

comment line example 2
experiment mode SDP
scan mode REGULAR
number of spectral regions 3
number of experimental variables 1
experimental variable label time in seconds
experimental variable units s

0
number of manually entered items in block 0
number of fiture upgrade experiment entries 0
number of fiture upgrade block entries 0
number of blocks 300
block identifier 1st block id
sample identifier 1st sample id
year in full 1986
month 5
day of month 1
hours 18
minutes 45
seconds 21
number of hpurs in advance of Greenwich Mean Time 0
number of lines in block comment 0
technique AES dir
value of experimental variable 0
analysis soufce label electron gun
sputtering ign or atom atomic number 18
number of aloms in sputiering ion or alom particle 1
sputtering ign or atom charge sign and number 1
analysis soufce characteristic energy 5000
analysis soufce strength 10
analysis soufce beam width x 3
analysis soufce beam width y 3
analysis soufce polar angle of incidence 45
analysis soufce azimuth 180
analyser mofle FRR
analyser pass energy or retard ratio-er mass resolution 4
magnification of analyser transfer’lens 3
analyser wotk function or dcceptance energy of atom or ion 4.5
target bias 0
analysis width x 2000
analysis width y 5000
analyser axi$ take off polar angle 15
analyser axi$ take off azimuth 0
species label 0
transition or charge state label KLL
charge of detected particle -1
abscissa label kinetic energy
abscissa units eV
abscissa start 530
abscissa increment -0.5

number of corresponding variables
corresponding variable label

20

1
counts per channel
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corresponding variable units d

signal mode pulse counting

signal collection time 0.5

number of scans to compile this block 1

signal time correction 400E-9

sputtering source energy 2000

sputtering source beam current 120

sputtering source width x 500

sputtering source width y 500

sputtering source polar angle of incidence 20

sputtering source azimuth 270

sputtering mode continuons

sample normal polar angle of tilt 0

sgmple normal tilt azimuth 0

spmple rotation angle 0

npmber of additional numerical parameters 0

npmber of ordinate values 100
inimum ordinate value 20154
aximum ordinate value 31192

Sfollowed By 100 ordinate values, 299 more blocks and

B.3.3

ekperiment terminator
Annotation of example B.2.3

format identifier

institution identifier
ifstrument model identifier
operator identifier
experiment identifier
nfimber of lines in comment
mment line example

nymber of experimental variables
experimental variable label

end of experiment

VAMAS Surface Chemical ezc

NPL

VG SIMSLAB MIG 300
WAD

IC 4261

1

3

MAPSV

MAPPING

1

unified atomic mass units

experimental variable units u
0

nember of manually entered items in block 0
number of future upgrade'experiment entries 0
namber of future upgrade/block entrics 0
ngimber of blocks 2
block identifier 1st block id

mple identifier Ist sample id
yéar in full 1986

nth 5

y of\month 1
hours 18
minutes 45
seconds 21
number of hours in advance of Greenwich Mean Time 0
number of lines in block comment 0
technique SIMS
value of experimental variable 45
analysis source label gallium gun
sputtering ion or atom atomic number 31

number of atoms in sputtering ion or atom particle

1
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22

sputtering ion or atom charge sign and number

1

analysis source characteristic energy 10000
analysis source strength 1.3
analysis source beam width x 0.1
analysis source beam width y 0.1
field of view x 12.8
field of view y 12.8
first linescan start x coordinate 1
first linescan start y coordinate 1
first linescan finish x coordinate 128
first linescan finish y coordinate 1

last linescan finish x coordinate 128
las{ linescan finish y coordinate 128
anaflysis source polar angle of incidence 20
anallysis source azimuth 270
analyser mode constant delta m
analyser pass energy or retard ratio or mass resolution 0.9
magnification of analyser transfer lens 1
analyser work function or acceptance energy of atom or ion 4.3
target bias 0
analysis width x 12.8
analysis width y 12.8
analyser axis take off polar angle 0
analyser axis take off azimuth 180
spefies label SiOH
transition or charge state label 1

ge of detected particle

ber of corresponding variables
esponding variable label

esponding variable units

al mode

al collection time

ber of scans to compile this block

al time correction

ple normal polar angle of tilt

ple normal tilt azimuth

ple rotation angle

ber of additional numericalparameters
ber of ordinate values

imum ordinate value

imum ordinate value

6384 ordinate values, the second block and
riment terminator

otatign of example B.2.4

forthatiidentifier

1

1

counts per pixel
d

pulse counting
0.03

1

400E-9

0

0

0

0

16384

294

681

end of experiment

VAMAS Surface Chemical etc

institution identifier
instrument model identifier
operator identificr
experiment identifier
number of lines in comment
comment line

experiment mode

scan mode

number of spectral regions

NPL

PHI Multiprobe 610
WAD

IC failure diagnoses
1

example 4

MAPDP
REGULAR

3
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number of analysis positions

number of discrete x coordinates available in full map
number of discrete y coordinates available in full map
number of experimental variables

experimental variable label

experimental variable units

number of blocks

4
128

128

1

time in seconds

s
0
number of manually entered items in block 0
number of future upgrade experiment entries 0
number of future upgrade block entries 0
1200
1st block id

block identifier

ISO 14976:1998(E)

sample identifier
year in fijll
month
day of mpnth
hours
minutes
seconds
number df hours in advance of Greenwich Mean Time
number df lines in block comment

technique
x coordirjate

y coordinate

value of ¢xperimental variable

analysis Jource label

ing ion or atom atomic number

atoms in sputtering ion or atom particle
ion or atom charge sign and number

1st sample id
1986

5

1

18

45

21

0

0

AES diff

15

38

0

electron gun
18

1

1

analysis Jource characteristic energy S000
analysis jource strength 1020
analysis gource beam width x 2
analysis gource beam width y 2
field of vjew x 300
field of vjew y 300
analysis gource polar angle of incidence 45
analysis SJource azimuth 180
analyser fnode FRR
analyser pass energy or retard ratio_or mass resolution 4
differentigl width 5
magnificdtion of analyser transfer lens 3
analyser work function ¢r.acceptance energy of atom or ion 4.5
target bi 0
analysis width x 2000
analysis width y 5000
analyser 3xis’take off polar angle 15
analyser axis-take off azimuth 0
species label 0]
transition or charge state label KLL

charge of detected particle
abscissa label

abscissa units

abscissa start

abscissa increment

number of corresponding variables
corresponding variable label

-1

kinetic energy
eV

530

-0.5

1

counts per channel
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corresponding variable units d
signal mode analogue
signal collection time 0.5
number of scans to compile this block 1
signal time correction 400E-9
sputiering source energy 2000
sputtering source beam current 120
sputtering source width x 500
sputtering source width y 500
sputtering source polar angle of incidence 20
sputtering source azimuth 270
sputtering mode cyclic
sample normal polar angle of tilt 0
sample normal tilt azimuth 0
sample rotation angle 0
number of additional numerical parameters 0
number of ordinate values 100
minjmum ordinate value 381
maximum ordinate value 4320

Sfollowed by 100 ordinate values, 1199 more blocks and

24

expdriment terminator

end of experiment
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Annex C (informative)

Partially encoded versions of the format

C.1 General

A partially-encoded version of the Format may be more appropriate for users whose instruments only provide a limited range
of options. In these versions constants replace the variables defining the kind of experiment, and parameters that the Format

would automatically omit because of these values are omitted.

In C.2 to C.4 are partially-encoded versions for three

frequently-used kinds of experiment. It should be stressed that these versions produce exactly the same output as that produced
by the Format in Clause 2 for the same kind of experiment; the only difference is in their range of applicability. These
versions do not cover manually entered items.

C.2 Ane
of one ex

The exam

experime

block

nt

xperiment involving a number of regularly-scanned spectra or spectral regions for one technigue
perimental variable, the analysis not being at a specifically-addressed point on the sample.

ple from B.2.5 illustrates this.

= format identifier,
institution identifier,
instrument model identifier,
operator identifier,
experiment identifier,
number of lines in comment,
comment line}

(* The number of occurrences of comment dine-is specified by the value of numb

comment above.
The comment may include details of'\the last calibration of the instrument. *),

"NORM’, carriage return,
"REGULAR’, carriage return,
number of spectral regions,
’1°, carriage return,
experimental variable label,
experimental variable units,
’0’, carriage return,
*0’, carriage return,
*0’, carriage return,
’0’, carriage return,
number of blocks,
{block]} -

(* The minus-sign followed by the empty-sequence, that is, nothing but the separator,

there must be at least one block.

Ls a function

er of lines in

indicates that

The number of occurrences of block is specified by the value of number of blocks above. *),

experiment terminator;
block 1dentifier
sample identifier,
year in full

(* Gregorian calendar year, for example, "1987 *),
month,
day of month,
hours,
minutes,
seconds

(* If the valuc of any of the above six items is not known the value -1 should be entered as a dummy

value.*),
number of hours in advance of Greenwich Mcan Time,

25
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number of lines in block comment,

{comment line)
(* The number of occurrences of comment line is specified by the value of number of lines in block comment
above. *),

technique,

value of experimental variable
(* value of experimental variable may be, for example, total time in seconds, total sputtering time in seconds,
total sputtering fluence in ions per m?, temperature in Kelvin, energy in electron volts or mass in unified
atomic mass units. Where this variable changes smoothly with time this value shall be the value at the start
of recording the block data unless specified otherwise in the experimental variable label. *),

analysis source label, : -

[sputtering ion or atom atomic number,

number of ajoms in sputtering ion or atom particle,

sputtering iopn or atom charge sign and number]
(* The above three entries are inserted if and only if the value of technique is 'TFABMS’, 'FABMS energy
spec’, 'SIMS’, "SIMS energy spec’, 'SNMS’, 'SNMS energy spec’ or "ISS’. *),

analysis soufce characteristic energy
(* energl in electron volts *),

analysis soufce strength
(* powef in watts for XPS and XRF; beam current in nanoamps for AES, EDX, ISS,~-SIMS and SNMS;
beam egpivalent for FABMS *),

analysis source beam width x
(* width|in micrometres at the sample in the plane perpendicular to the source‘beam *),

analysis soufce beam width y
(* width|in micrometres at the sample in the plane perpendicular to the source beam *),

analysis soufce polar angle of incidence
(* degreps from upward z-direction, defined by the sample stage *),

analysis soutce azimuth
(* degreps clockwise from the y-direction, defined by the sample stage*),

analyser modle,

analyser pas§ energy or retard ratio or mass resolution
(* energy in electron volts, mass in amu *),

[differential
(* electrpn volts peak-to-peak for sinusoidal modulation or computer differentiation.

differdniial width is inserted if and only if. the’value of technique is *AES diff". *),

magnificatiop of analyser transfer lens,

analyser wotk function or acceptance energy)of atom or ion
(* positipe value for work function iinjelectron volts for AES, XPS, UPS, ELS and ISS. The acceptance
energy of an ion is the energy filier 'pass energy of the mass spectrometer for SIMS, SNMS and FABMS. *),

target bias
(* targed bias is in volts, including the sign. *),

analysis widfh x
(* The apalysis widthix-is the gated signal width of the source in the x-direction in the plane perpendicular
to the bdam for FABMS, FABMS energy spec, ISS, SIMS, SIMS energy spec, SNMS and SNMS energy
spec, the analyser slit length divided by the magnification of the analyser transfer lens to that slit for AES
diff, AE} dify, ELS, UPS and XPS, and is the source width in the x-direction for both EDX and XRF.

analysisswidth x 1s in micrometres. *),

analysis width y

(* As analysis width x but for y. *),
analyser axis take off polar angle

(* degrees from upward z-dircction, defined by the sample stage *),
analyser axis take off azimuth

(* degrees clockwise from the y-direction, defined by the sample stage*),
species label

(* elemental symbol or molecular formula *),
transition or charge state label

26
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(* for example, 'KLL’ for AES, '1s’ for XPS, *-1" for SIMS *),
charge of detected particle

(* for example, -1 for AES and XPS, +1 for positive SIMS *),
abscissa label,
abscissa units,
abscissa start,
abscissa increment,
’1°, carriage return,
corresponding variable label

(* The corresponding variable will be intensity in this case *),
corresponding variable units,
signal mode,

abscissa increment = real' number

abscissa 1
abscissa s

ibel =:text line;
art = real number;

abscissa units’ = units

signal collection time
(* tme in seconds per scan for each channel or array-point, except for both EDX and XRF W
total spectrum collection time *),

number of scans to compile this block,

signal time correction
(* This is the system dead time, except for EDX and XRF where it is the livetime«Corrected acq|
In the case of a dead time, a positive value indicates that the count rate should be corrected by
(1 - measured rate x dead time) whereas a negative value indicates a corréction by multiplying
count rate x dead time)). If the spectra have already been corrected for'dead time the value herg
and the value of the dead time used will be noted in a comment ling or elsewhere.

signal time correction is in seconds. *),

sample normal polar angle of tilt
(* degrees from upward z-direction, defined by the sample stage *),

sample normal tilt azimuth
(* degrees clockwise from the y-direction, defined by, the sample stage*),

sample rotation angle
(* degrees clockwise rotation about the samplewnormal. If this is referenced to a particular dir
sample this direction would be specified in-a’block comment line, *),

number of additional numerical parameters,

{additional numerical parameter label,

additional numerical parameter units,

additional numerical parameter valte}

here it is the

iisition time.,
¢ dividing by
by (exp(true
will be zero

ection on the

(* The number of occurrences of the above group of three entries is specified by the value of number of

additional numerical paranteters above. *),
number of ordinate values,
minimum ordinate value)
maximum ordinate value,
{ordinate value} =
(* The number of occurrences of ordinate value is specified by the value of number of org
above.¥))

(* For.units see the table under abscissa start. *);

inate values

(* The table below shows the usual values of abscissa units for values of technique as a guide but is not

mandatory.
technique units
AES diff, AES dir, EDX, ELS, ISS, UPS, XPS, XRF eV’
FABMS, SIMS, SNMS ' or'’s’
FABMS energy spec, SIMS energy spec, SNMS energy spec eV’

*%
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additional numerical parameter label = text line;

additional numerical parameter units = units;

additional numerical parameter value = real number;

analyser axis take off azimuth = real number;

analyser axis take off polar angle = real number;

analyser mode = ( 'FAT’ | "FRR’ | constant delta m’ | "constant m/delta m’ ), carriage retum;
analyser pass energy or retard ratio or mass resolution = real number;
analyser work function or acceptance energy of atom or ion = real number;
analysis source azimuth = real number;

analysis source beam width x = real number;

analysis source beam width y = real number;

analysis source characteristic energy = real number;

analysis sourfce Iabel = text Tine;

analysis source polar angle of incidence = real number;
analysis source strength = real number;

analysis width x = real number;

analysis wid
block identif]
carriage rety
character =

charge of de

h y = real number;
er = text line;
rn = ? 7-bit ASCII character CARRIAGE RETURN followed by 7-bit ASCII character LINE FEEL

R RN R R R S SN,
R A R N B Bl A Il i i
'@ |*A"|'B'|'C’ "D |'E'['F|'G" ['H T |7 |'K'|'L'|'M'|'N'|'0’
B A B R e N A el ol B e B
[ 2 I e e e e g [ AKS T e |
o 1w 1 e e e v Dwe e Ly 200 T

* A character is the character SPACE or any of the 94 graphic\characters specified in the American
Standard for Information Systems - Coded character sets - 7-bit"‘American national standard code for in
interchange (7-Bit ASCII), ANSI X3.4-1986. 7-bit ASCHisthe American national version of the Int
Standard - Information processing - ISO 7-bit coded character set for information interchange, I1SO §
Other versions of ISO 646 may substitute different characters for '#°, °$’, "@", ', '\, '], 'A%, 77, 7
or "7, *);
ected particle = integer;

comment lin

corresponding variable label = text line;
corresponding variable units = units;

day of mont

decimal number = [sign], [ {digit}, ’.

(*

num
differential
digit = 0" |
experiment
experiment
experimenta
experimenta
format ident
hours = integ

i

b = text line;

= integer;

1, {digit] -
e minus-sign followed by( theé empty-sequence indicates that there must be at least one digit i
r.*);

idth = real number;

1] 2 3| 4h’s

entifier = text-line;

rminator =-¢nd of experiment’, carriage return;

variabledabel = text line;

variable-units = units;

) I 16’ I 771 l 78) | ’9);

er;

© SO

National
formation
trnational
p46-1983.
* k] I } *

i3

L3R
1)

decimal

fier{=C" VAMAS Surface Chemical Analysis Standard Data Transfer Format 1988 May 4°, carriage return;

institution i

enfilier = (ext linc,

instrument model identifier = text line;

integer = [sign), (digit} -

, carriage return

(* The value of integer must be in the range -1E37 o 1E37. *);
magnification of analyser transfer lens = real number;
maximum ordinate value = rcal number;
minimum ordinate value = real number;
minutes = integer,

month =

28
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number of additional numerical parameters = zero or more;
number of atoms in sputtering ion or atom particle = one or more;
number of blocks = one or more;
number of hours in advance of Greenwich Mean Time = real number;
number of lines in block comment = zero or more;
number of lines in comment = zero or more;
number of ordinate values = one or more;
number of scans to compile this block = one or more;
number of spectral regions = one or more;
one or more = integer
(* The value of one or more must be greater than zero. *);
operator identifier = text line;
ordinate palue = real number;
real number = decimal number, [ E’, [sign], {digit} - ], carriage return

(f The value of real number must be in the range -1E37 to -1E-37, or zero, or in the range 1E-37 to [IE37.
The minus-sign followed by the empty-sequence indicates that the exponent part, if presént, must cqntain at least

e digit. *);

sample identifier = text line;

sample n¢rmal polar angle of tilt = real number;
sample normal tilt azimuth = real number;
sample rqgtation angle = real number;

seconds H integer;

sign = '+1| ’-";
signal collection time = real number;

signal made = ( ’analogue’ | 'pulse counting’ ), carriage return

(T Analogue signals, while recorded digitally, may be of either sign'and have a gain which may be noteq in the block

cpmment. Pulse counting signals are integers with values equal to or greater than zero. *);

signal time correction = real number;

species lapel = text line;

sputtering ion or atom atomic number = one or more;
sputtering ion or atom charge sign and number = integer;

target bias = real number;
techniquel = ( "AES diff’ | "AES dir’ | ’EDX’ | JEES’ | 'FABMS’ | 'FABMS energy spec’ | 'ISS’ | *SIMS® | *SIMS
chergy spec’ | 'SNMS’ | "SNMS energy spec’ | 'UPS’ | *XPS’ | "XRF’ ), carriage return;
text line 3 80*[character], carriage return;
transition| or charge state label = text line;
units = ([c/s’ | ’d’ | ’degree’ | eV’ |CK™| 'micro C’ | 'microm’ | 'm/s’ | 'n’ | *nA’ | ’ps’ | ’s” | "u’ | 'Y"), carriage
return
(* These values are abbreyiations for the units listed below:
‘cfs’ counts per second
d’ dimensionless - just a number, eg, counts per channel
"degree’ angle in degrees
eV’ electron volts
K’ Kelvin
‘micro C’ microcoulombs
micro m’ micrometres
‘m/s’ metres per second
n’ not defined here - may be given in a label
'nA’ nanoamps
ps’ picoseconds
’s’ seconds
u’ unified atomic mass units
'V’ volts
*)

value of experimental variable = real number;
year in full = integer;
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Zero or more = integer
(* The value of zero or more must be equal to or greater than zero. *);

C.3 An experiment involving a number of regularly-scanned spectral regions as a function of sputtering as in a sputter
depth profile by one technique such as AES or SIMS, the analysis not being at a particularly addressed point on the
sample.

The example from B.2.2 illustrates this.

experiment = format identifier,
institution identifier,
instrument model identifier,
operator identifier,
experiment identifier,
number of lines in comment,
{comment line}

(* The number of occurrences of comment line is specified by the value of number of lines in

comment above.

The comment may include details of the last calibration of the instrument. *),

’SDP’, carriage return,
'REGULAR’, carriage return,
number of spectral regions,
’1’, carriage return,
’time in seconds’, carriage return,
’s’, carriage retum,
’(0’, carriage return,
'0’, carriage return,
*0’, carriage return,
’0’, carriage return,
number of blocks,
{block]} -

(* The minus-sign followed by the empty-sequence, that is, nothing but the separator, indifates that
there must be at least one block:
The number of occurrences of block is specified by the value of nwmber of blocks abpve. *),
experiment terminator;
block = plock identifier,
sample identifier,
year in full
(* Gregorian calendar year, for example, "'1987" *),
month,
day of month,
hours,
minutes,
seconds
(* If the value of any of the above six items is not known the value -1 should be entered as a dumipy value.
*
X, ,
pumber of hours in advance of Greenwich Mean Time,
number of lines in block comment,
{comment line}
(* The number of occurrences of comment line is specified by the value of number of lines in block comment
above, *),
technique,
value of experimental variable
(* value of experimental variable may be, for example, total sputtering time in seconds at the start of recording
each block *),
analysis source label,
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sputtering ion or atom atomic number,

number of atoms in sputtering ion or atom particle,
sputtering ion or atom charge sign and number,
analysis source characteristic energy

(*

energy in electron volts *),

analysis source strength
(* power in watts for XPS and XRF; beam current in nanoamps for AES, EDX, ISS, SIMS and SNMS; beam

eq

uivalent for FABMS *),

analysis source beam width x

(*

width in micrometres at the sample in the plane perpendicular to the source beam *),

analysis source beam width y

(*

width in micrometres at the sample in the plane perpendicular to the source beam *),

anal
(*
anal
(*
anal
anal

(*

[differential width]

(*

maghnification of analyser transfer lens,

anal)

(*

energy of an ion is the energy filter pass energy of the mass spectrometer for SIMS, SNMS and FABM3

targe
(*
analy
(*

Lo

the analyser slit length divided by the magnification of the analyser transfer lens to that slit for AES diff,

di

analy
(*
analy
(*
analy
(*
specl

(*

transjtion or charge-state label

(*
charg

(*

sis source polar angle of incidence

degrees from upward z-direction, defined by the sample stage *),

sis source azimuth

degrees clockwise from the y-direction, defined by the sample stage *),
ser mode,

ser pass energy or retard ratio or mass resolution

energy in electron volts, mass in amu *),

electron volts peak-to-peak for sinusoidal modulation or computer differentiation.
differential width is inserted if and only if the value of technique is *AESdiff". *),

ser work function or acceptance energy of atom or ion

t bias
target bias is in volts, including the sign. *),
sis width x

the beam for FABMS, FABMS energy spec, 1SS, SIMS, SIMS energy spec, SNMS and SNMS energy

, ELS, UPS and XPS, and is the source width in the x-direction for both EDX and XRF.
analysis width x is in micrometres. *);

sis width y

As analysis width x but for y. %),

ser axis take off polar angle

degrees from upward z-direction, defined by the sample stage *),

ser axis take off azimuth

degrees clockwise from/the y-direction towards the operator, defined by the sample stage *),
es label

elemental symbolor molecular formula *),

for example, "KLL’ for AES, ’1s’ for XPS, ’-1' for SIMS *),
re of detected particle
for‘example, -1 for AES and XPS, +1 for positive SIMS *),

The analysis width x is the gated signal width of the’ source in the x-direction in the plane perpendit:elir

positive value for work function in electron volts for AES, XPS,"UPS, ELS and ISS. The accepfance

-*)

)

AES

absci

ssa_label,

abscissa units,

abscissa start,

abscissa increment,

*1°, carriage return,
corresponding variable label

(*

The corresponding variable will be intensity in this case *),

comresponding variable units,
signal mode,
signal collection time
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(* time in seconds per scan for each channel or array-point, except for both EDX and XRF where it is the total
spectrum collection time *),
number of scans to compile this block,
signal time correction
(* This is the system dead time, except for EDX and XRF where it is the livetime-corrected acquisition time.
In the case of a dead time, a positive value indicates that the count rate should be corrected by dividing by
(1 - measured rate x dead time) whereas a negative value indicates a correction by multiplying by (exp(true
count rate x dead time)). If the spectra have already been corrected for dead time the value here will be zero
and the value of the dead time used will be noted in a comment line elsewhere.
signal time correction is in seconds. *),
[sputtering source energy
(* energy in electron volts *),
sputtering source beam current
(* current in nanoamps or equivalent for neutrals *),
sputtering source width x
(* width in micrometres at the sample in the plane perpendicular to the sputtering source-beam *)
sputtering source width y
(* width in micrometres at the sample in the plane perpendicular to the sputtering seurce beam *)
sputtering source polar angle of incidence
(* degrees from upward z-direction, defined by the sample stage *),
sputtering source azimuth
(* degrees clockwise from the y-direction, defined by the sample stage(*);
sputtering mode]
(* The value of sputtering mode is either *continuous’, when sputtering continues while spectral data is being
recorded, or “cyclic’, when sputtering is suspended while spectral data is being recorded.
The above seven entries are for a sputtering source used.in addition to the analysis source, as|in depth
profiling, in AES diff, AES dir, EDX, ELS, UPS, XPS or XRF.
The above seven entries are inserted if and only if the value of technique is *AES diff’, ’ AES dir[, 'TEDX,
"ELS’, "UPS’, "XPS’ or ’XRF’. *),
sample normal polar angle of tilt
(* degrees from upward z-direction, defined by the sample stage *),
sample normal tilt azimuth
(* degrees clockwise from the y-direction-towards the operator, defined by the sample stage *),
samjjle rotation angle
(* degrees clockwise rotation about the sample normal. If this is referenced to a particular directipn on the
sample this direction would be.specified in a block comment line. *),
number of additional numerical patameters,
{addjtional numerical parameter \label,
addiI'onal numerical parameter units,
additional numerical paraméier value)
(* The number-oLbccurrences of the above group of three entries is specified by the value of mumber of
additional ntimerical parameters above. *),
number of ordinaig~values,
minimum ordinate value,
maximum ordinate value,
{ord|naté\value} -
(* The number of occurrences of ordinate value is specified by the value of number of ordingte values
above.*);
abscissa increment = real number
(* For units see the table under abscissa start. *);
abscissa label = text line;
abscissa start = real number;
abscissa units = units
(* The table below shows the usual values of abscissa units for values of technique as a guide but is not mandatory.
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