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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

Part 1-1: General conditions and definitions —
Near-field scan data exchange format
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The
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
national electrotechnical committees (IEC National Committees). The object of IEC s to pr
ernational co-operation on all questions concerning standardization in the electrical and electronic fielg

rising
mote
s. To

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafterreferred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
the subject dealt with may participate in this preparatory work. Internatiogal, governmental and
vernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates c
th the International Organization for Standardization (ISO) in accordante ‘with conditions determin
reement between the two organizations.

e formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an interng
nsensus of opinion on the relevant subjects since each techniéal ‘committee has representation frg
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are“made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible’for the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible ja“\their national and regional publications. Any diver
tween any IEC Publication and the corresponding national or regional publication shall be clearly indica|
e |atter.

C itself does not provide any attestation, 'of conformity. Independent certification bodies provide confi
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fd
rvices carried out by independent certification bodies.

users should ensure that they Have the latest edition of this publication.
liability shall attach to IEC\or its directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dam4
penses arising out(of) the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn\to the Normative references cited in this publication. Use of the referenced publicati
Hispensabledfor.the correct application of this publication.

tention is\drawn to the possibility that some of the elements of this IEC Publication may be the subj
tent rights. IEC shall not be held responsible for identifying any or all such patent rights.

s end and in addition to other activities, IEC publishes International Standards, Technical SpecificTions,

“IEC
ested
non-
osely
bd by

tional
m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional

f IEC
F any

htions
jence
ted in

rmity

r any

5 and
ge or

her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)) and

I IEC

ns is

bct of

main task of IEC technical committees is to prepare International Standards. HoweV|

er, a

IEC TR 61967-1-1, which is a technical report, has been prepared by subcommittee 47A:
Integrated circuits, of IEC technical committee 47: Semiconductor devices.

This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

This edition includes the following significant changes with respect to the previous edition:

Addition of:
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4.11 3D objects;

Binary data files;

Piece-wise linear time domain and frequency domain data;

Vectors permitting rotation and offset of measurement and DUT reference planes;
Transducer gain and probe factor can be complex;

New keywords: Object3d, Mapobj, Maxhold, Datafileformat, Vx, Vy, Vz, Target,

Software, Data_source.

e Updating of:

¢ Modification of:

The fext of this technical report is based on the following documents:

4.9 Frobe Tactor ana correspondaing Keyworas.

Keywords: Average.

Enquiry draft Report on voting

47A/953/DTR 47A/962/RVC
Full linformation on the voting for the approval of this technical report can be found in the
repoft on voting indicated in the above table.
This|publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
A ligt of all parts of the IEC 61967 series, under the general title Integrated circujts —
Measurement of electromagnetic emissions, can.be found on the IEC website.
The [committee has decided that the contents of this publication will remain unchanged |until
the stability date indicated on the IEC“website under "http://webstore.iec.ch" in the |data
related to the specific publication. At this date, the publication will be
e reconfirmed,
e Wwithdrawn,
e replaced by a revised. edition, or
e amended.
A biljngual versien“of this publication may be issued at a later date.
IMPORTANT — The 'colour inside’' logo on the cover page of this publication indicates
that| «it_ contains colours which are considered to be useful for the corfect

colo

ur printer.
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INTRODUCTION

Near-field scan measurements, as described for example in IEC TS 61967-3 [1]
IEC TS 62132-9 [2], and simulations generate a large amount of data. Many different formats
are used for storing the data, thereby rendering its exchange extremely difficult.

1 or

The proposed format is intended to facilitate exchange of near-field scan data between
industrials, academics, EDA tool vendors and end customers. It is based on the well-known
XML format, which is both machine and human readable. Its structure allows the files to be
generated and processed on any operating system. In order to limit the file size, it is possible

ased

to st
XML
com

The

supp
set-U
allow

The

will add items, such as new keywords and rules, considered to/be "enhancements" to Ve

1.0.
back

oo™

format allows the files to be compressed to a very high level with readily avai
bression software.

ratha infaormation and data 1n o cinala fila Ar multinla filono Maranvar tha ASCIL K
ro—tHe—roriatrort—an oo e e oot p e e o ivror e e e yo o 1~

three conventional coordinate systems (Cartesian, cylindrical and ,spherical)
orted by the proposed exchange format. Information on the device under test, the
p, the probe, etc., is also included in the files. Notes and links to_external docum
complex test environments to be well described.

version of the exchange format described in this technical report is 2.0. Future revig

Consequently, all future revisions will be considered supersets of Version 2.0, allo
ward compatibility.

able

are
test
ents

ions
sion
wing

T Fi

gures in square brackets refer to the Bibliography.
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INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

Part 1-1: General conditions and definitions —
Near-field scan data exchange format

cope

This
mea

The

part of IEC 61967 provides guidance for exchanging data generated by near+field
surements.

described exchange format could also be used for near-field scan data generate

for
app

The

5can

d by
bped

ear-field scan, its use is not restricted to this application. The exehange format can be

simx;]Iation or computation software. It should be noted that, although it has' been devel
I

ed to emission and immunity near-field scan data in the frequency and time domains,

simulations, nor the software and algorithms used for genérating the exchange file o

proc

2

The
are i
und3g
ame

IEC
<htty

IEC
1 GH

ISO
Landg

ANS
Stan|

bssing or viewing the data contained therein.

Normative references

following documents, in whole or in part, are-normatively referenced in this document
ndispensable for its application. For datéd references, only the edition cited applies
ted references, the latest edition™~of the referenced document (including

ndments) applies.

50050 (all parts), International Electrotechnical Vocabulary (available
:/lwww.electropedia.org>)

51967-1, Integrated circtiits — Measurement of electromagnetic emissions, 150 kH
z — Part 1: General'conditions and definitions

8879, Information processing — Text and office systems — Standard Generalized Mg
uage (SGML)

INCH-S 4:1986, Information Systems — Coded Character Sets — 7-Bit American Nat|
dard.Code for Information Interchange (7-Bit ASCI|)

5cope of this technical report includes neither the methods used for the measuremenjts or

r for

and
For
any

at

z to

rkup

onal

IEEE Std 754™-2008: /EEE Standard for Floating-Point Arithmetic

3 Terms, definitions and abbreviations

3.1

For

3.1.1
sect

Terms and definitions

the purposes of this document, the terms and definitions given in IEC 61967-1,
IEC 60050-131 [3] and IEC 60050-161 [4], as well as the following, apply.

ion

XML element placed one level below the root element or within another section, and that
contains one or more XML elements, but no value
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3.1.2
parent
keyword, one level above another keyword (child)

3.1.3
child
keyword, one level below another keyword (parent)

3.1.4

signal level measured at the output connection or applied to the input connection of a pfepe
[SOUYRCE: IEC 61967-3:2014, 3.1.2]

3.2 Abbreviations

EDA| Electronic Design Automation
NFS| Near-Field Scan
XML| eXtensible Markup Language

SGML Standard Generalized Markup Language

4 General syntax rules and guidelines

4.1 General

The [following rules and guidelines ensure that files intended for exchange will be corrgctly
recoggnised and processed by viewers:and processors. Examples of XML files conforming to
the gresent exchange format are given in Annex A.

4.2 | XML requirements
4.2.1 General

This|exchange format uses XML 1.0 fourth edition to structure the information. XML Ehall
confprm to the standard generalized markup language (SGML) (ISO 8879).

The fules below ensure that the NFS files can be parsed correctly by an NFS parser.

4.2.2 XML declaration

Although the XML declaration is optional in an XML file, the NFS file should include an XML
declaration, dedicated to basic XML parsers. An NFS file parser does not interpret this header.

A file header example is given below:

<?xml version="1.0" encoding="UTF-8"?>
The XML declaration shall be the first line of the file.
4.2.3 XML elements

All information is saved in the form of XML elements. Each element starts with a start-tag and
ends with an end-tag. The start-tag consists of a keyword enclosed in triangular brackets,
“<Keyword>". The end-tag consists of the same keyword prefixed by the character "/" and


https://iecnorm.com/api/?name=12135a63145b651d80dc8a5d417b656f

-10 - IEC TR 61967-1-1:2015 © IEC 2015

enclosed in brackets, “</Keyword>". Content in the form of text is enclosed by a start-tag and

an end-tag.

An example of an element is given below:

<Keyword> <!—- start-tag -->
text <!-- content -->

</Keyword> <!— end-tag -->

It is also allowed to write an

element on the same line, for example, to include short content.

<Ke}

The
or al
for s

An €
cont

<emy

4.2.4

The
and
elem
end-

4.2.5

Com

<i-t

Com
on a

hword>text</Keyword>

contents of an element may consist of one or more other elements or a value'(hume
phanumerical). For clarity, tab characters may be used for indenting. Except when
Lrrounding keywords, triangular brackets "<" and ">" shall not be part of, content.

bnt:

ty element/>

Root element

XML file shall contain one, and only one, root elemént. It encloses all the other elenj
is therefore the sole parent element to all the-other elements. The start-tag of the
ent is placed at the beginning of the file or after the XML declaration when present.
fag of the root element is at the last entry of\the file.

Comments
ments may be inserted into the filebetween “<!--" and “-->”". An example is given belg

this line is a comment’ -->

ments can be inserted anywhere in the file, except inside start- and end-tags, and w
single line or on seyeral lines. All text enclosed by comment brackets is considered

comment and may be.ignored.

4.2.6

In or
sequ
linef

Line terminations

der to facilitate readability, it is usual to organise the file into lines. The line termin
encesshall be either a linefeed character or a carriage return character followed
ped character.

ical,
ised

mpty element may be included to indicate that a particular keywerd exists, but hals no

ents
root
The

Wi

itten
as a

Ation
by a

4.2.7 Element hierarchy

The order of the elements is not important, but their hierarchy shall be respected.

example layout:

<Keywordl> ... </Keywordl>
<Keyword2>
<Keyword2l> ... </Keyword2l>
<Keyword22> ... </Keyword22>
</Keyword2>
<Keyword3> ... </Keyword3>
An acceptable equivalent layout of the example:
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<Keyword3> ... </Keyword3>
<Keywordl> ... </Keywordl>
<Keyword2>
<Keyword22> ... </Keyword22>
<Keyword21l> ... </Keyword21l>
</Keyword2>

In this layout the order is changed, but the hierarchy is respected.

An unacceptable layout of the example:
<Keyword2> ... </Keyword2>
<Keyword22> ... </Keyword22>
<Keyword2l> ... </Keyword2l>
<Keyword3>

<Keywordl> ... </Keywordl>
</K¢yword3>
In thjs layout the hierarchy is not respected.
4.3 | Keyword requirements
4.3.1 General
Keywords, placed in start- and end-tags, are used to inttéduce descriptions, values

secti

Anngx B and a more detailed description of each keywatd is given in Annex C.

KeyV
shall
file ¢
mea
offsg

Somg keywords, such as Frequencies, Unit, List, etc., may be present in several sections

A pafrent keyword is requiredwhén a child keyword is present.

ons that are specific to NFS measurements and simulations. A list of keywords is giv

vords for sections with the Root element as parent, such as Component, Setup and P
only appear once in an XML file or a groupyof XML files (see 4.4.5). However, an
r a group of XML files (see 4.4.5) mayccontain several data sections. This allowg

ts, to be included in the same XML file or group of XML files.

rules below ensure_that the file can be correctly parsed by an NFS parser.

Keyword characters

ASCII characters, as defined in ANSI INCITS 4:1986, shall be used in the files. The

If needed the underscore

aracters_with codes greater than hexadecimal O7E is not allowed. Also, ASCII co
cters (those numerically less than hexadecimal 20) are not allowed, except for tabs
P termmatlon sequence. For exampIe the "°" character (ASCII 176) is not permitted.

and
BN in

robe,
XML
the

surements on a component using, for example different lists of frequencies or coordinate

use
ntrol
or in
Only

character can separate the parts of a multr word keyword

4.3.3 Keyword syntax

itted.

The content of the files is case sensitive. All keywords shall be written in lower case starting

with

an upper case letter.
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4.3.4 Root element keywords

As described in 4.2.4, all elements of the file shall be enclosed within the root element. The
following keywords are reserved for root elements and shall not be used for any other
purposes in the file:

EmissionScan

ImmunityScan

If the proposed XML file format is used for other applications, other keywords may be used in
the root element, but NFS parsers may not be able to parse the file.

4.4 File structure
4.4.1 General

The linformation to be exchanged may be stored in a single XML file or inyseveral XML| and
data|files. The following rules and guidelines ensure that the files can be @orrectly locatgd by
an NFS parser.

4.4.2 File names

To facilitate portability between operating systems, file names’ should have a base name ¢f no
morg than forty characters followed by a period ".", followed“by a filename extension af no
morg than three characters. The file name and extensjof)shall use characters from th¢ set
(spage, " ", 0x20 is not included):
b d f gh k1 noee
1 3 5 6 7 ~ ~ o F

o° Q

e K
I
—~ct
~ g

a c e i3 m VW XY Z
0 2 4 8 9 $ ) (e " o

4.4.3 File paths

In onder to ensure portability and cempressibility, only relative paths can be used to define a
path[name. An absolute path is ,net exportable and is not permitted. The relative path ghall
start|with "./" to indicate that the,'path name of the picture file will be appended to the path of
the qurrent XML file. It is not permitted to browse to a higher level from the current XML |path
(e.g.|by using "../"). A file name without "./" is assumed to be located in the same directory as
the qurrent XML file.

4.4.4 Single XML file

Whep the infefmation is contained in a single XML file, it shall conform to the rules|and
guidelines.applicable to XML files, as described in 4.2.

Datal islincluded in the Data section of the file within the XML element using the keyword| List
and shall be stored in ASCII form. When binary data is to be stored, it shall be included in
separate data files as described in 4.4.6.

4.4.5 Multiple XML files

The XML document is divided into several sections having the root element as parent. Such a
section contains information on a particular part of the NFS environment and is defined by
keywords such as Component, Setup, Probe and Data. Each XML file may contain one or
more sections and shall conform to the rules and guidelines applicable to XML files as
described in 4.2 and 4.3.1. An example of multiple XML files is given in Clause A.12.

In order to ensure portability and compressibility, all the XML files shall be placed in the same
directory, as shown in Figure 1. The NFS parser shall parse all the XML files that are in the
main directory.
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4.4.6

Infor|
one

appl
data
Datd

The
read
poin
biass
by t
assu

D Main directory

feees XML_Filet.xml

XML_File2.xml
: XML_File3.xml
XML_FileN.xml

IEC

Figure 1 — Multiple XML files

Separate data files

or more additional data files. XML files shall conform to theyrules and guide
cable to XML files, as described above and in 4.2. Data files(shall contain only lin
as described in 4.8. The names and paths of the data files are defined by the keyv
| files and shall conform to 4.4.2 and 4.4.3.

information contained in the data file(s) may be(stored in ASCIl form for hu

format described in IEEE Std 754™-2008. This)32-bit format includes 1 sign bit, an
bd exponent and a 23 bit trailing significant field. The format of the data files is speq
he keyword: Datafileformat. If the keyword:" Datafileformat is empty or absent,

mation may be contained in a single file or multiple XML files and.the data containId in

ines
s of
ord:

man

ability or in binary form. Binary data shall conform{to the binary32 interchange flodting-

8 bit
ified
it is

med that the data is stored in ASCII formzAll data files shall use the same data format.

In ofder to ensure portability and compressibility, the data files shall be placed either in the

sam
as th
high
4.4.1

An X

document files (Keywerd: Documentation). In order to ensure portability and compressil

thes
sub-
Itis

4.4.8

p directory as the XML files or in_a‘sub-directory located at the same level or a lower
e XML files, as shown in Figure 2. It is not permitted to locate the additional files
br level than the XML files.

Additional files
ML file may contain*references to other files such as image files (Keyword: Image
b additional files“shall be placed either in the same directory as the single XML file of

hot permiitied to locate the additional files at a higher level than the XML files.

File compression

evel
at a

and
ility,
in a

directory located at the same level or a lower level as the XML files, as shown in Figlire 3.

When compressing the file system, care shall be taken to include the paths of the various
XML and data files in the compressed file. This ensures that, when decompressed, the file
structure is conserved. The paths are not required when all files are stored in the same
directory.

NOTE The most common compression used is the .ZIP File Format [5]. When the various XML and data files are
compressed using the .ZIP File Format, the extension may be .nfs.
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Main directory

Peeseree XML_File1.xml
Main directory ......... XML File2.xml
é MNNAAL F:! 4 wal
--------- XML_File2.xml |E| """"" Sub-directory
A Data_file1.dat AT Data,_file1.dat
frereenes Data_file2.dat oo Data_file2.dat
e Data_fileN.dat Mo Data_fileN.dat
IEC IEC
Figure 2a) — Data files in the same directory Figure-2b) — Data files in a sub-directory

Figure 2 — XML files:with data files

Main directory

Feeeeenes File1.xml
S File2.xml
Main directory. :
' Filet.xml IE' ......... Sub-directory
, File2.xml
Image.jpg ......... Image.jpg
Document1.doc --------- Document1.doc
Document2.pdf -------- Document2.pdf
1EC 1EC
Figure 3a) — Additional files in the same directory Figure 3b) — Additional files in a sub-directory

Figure 3 — Additional files

4.5 Values
4.5.1 General

When an element contains a value, this may be a numerical value (e.g. “123.45”), a numerical
value with units (e.g. “123.45MHZ") or a text string (e.g. “This is text string number 2”).
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4.5.2 Numerical value syntax

Numerical values may be expressed in decimal form with the period as the decimal separator
(e.g. “123.45”) or in scientific form (e.g. 1.2345e2). Spaces " " and commas "," which are often
used as thousand separators, and other characters, are not allowed.

In cases where several numerical values are required, they shall be separated by spaces
or tab characters.

4.5.3 Numerical value with units syntax

The [numerical value (see 4.5.2) is followed by valid units, as described in 4.5.5 [e.g.
123.45MHz). Spaces are not allowed between the numerical value and the units.

4.5.4 Text string

A text string may represent a word recognised by the NFS parser or it may'\be a file name, a
desdription, etc. A text string may contain any of the alphanumerical characters given in 4{3.2.

4.5.5 Valid units

Unitg may be expressed as simple linear units or as logarithmic units (dB).

Alth@ugh not strictly a near-field parameter, power flux defsity has also been included ip the
list of valid units for completeness.

Valid units are:

\f for volt A for ampere W for watt ohm for ohm

Hz for Hertz m for metre s for second
Inverse units are also valid:

§ for siemens =1/ohm

Compined units are permitted;\such as:

\{/m for volt per métre
A.m for ampere.metre

/Y.m for pertvolt metre

Valiq scalingfactors are:

T =tera: 1e12 k = kilo: 1e3 n = nano: 1e-9
=.giga: 1e9 m = milli: 1e-3 p = pico: 1e-12
M = mega: 1e6 u = micro: 1e-6 f = femto: 1e-15

When no scaling factors are specified, the appropriate base units are assumed. These are
volts, amperes, watts, ohms, siemens, hertz, metres and seconds. Abbreviations for the units
(e.g., pV, nA, ms, MHz) shall be used, except ohm, which shall be written in full.

All temperatures shall be represented in degrees Celsius. Symbol "°C" is not required.

I nwon

Angles shall be expressed in degrees. The symbo is not required.

Units are case sensitive.


https://iecnorm.com/api/?name=12135a63145b651d80dc8a5d417b656f

-16 - IEC TR 61967-1-1:2015 © IEC 2015

Table 1 shows a list of valid logarithmic units. The logarithmic units for probe factor contain
brackets in order to avoid confusion with other units (e.g. dBm for dB milliwatt and dB(m)
for dB metre).

Table 1 — Valid logarithmic units

Usage Symbol Unit Reference

Ratio dB decibel 1
Power dBW dB watt 1w
Power dBm dB milliwatt 1 mW
Voltage dBV dB volt 1V
Voltage dBuV dB microvolt 1 uM
Current dBA dB ampere NA
Current dBuA dB microampere 1 uA
Electric field strength dBV/m dB volt per metre 1V/m
Electric field strength dBuV/m dB microvolt per metre 1 uV/m
Magnetic field strength dBA/m dB ampere per meire 1 A/m
Magnetic field strength dBuA/m dB microampere-per metre 1 uA/m
Power flux density dBW/m? dB watt persquare metre 1 W/m?2
Power flux density dBm/m?2 dB milliwatt-per square metre 1 mW/m?2
Probe factor@ dB(ohm.m) dB ohm metre 1Q.m
Probe factor@ dB(ohm/m) dB ohm per metre 1Q/m
Probe factor@ dB(S.m) dB siemens metre 1S.m
Probe factor@ dB(S/m) dB siemens per metre 1 S/m
Probe factor? dB(m) dB metre Tm
Probe factor?@ dB{/m) dB per metre 1/m
Probe factor? dB(ohm.m?) dB ohm square metre 1 Q.m?
Probe factor? dB(ohm/m?) dB ohm per square metre 1 Q/m?
Probe factor?@ dB(S.m?) dB siemens square metre 1S.m?
Probe factor@ dB(S/m?2) dB siemens per square metre 1 S/m?
The corresponding.linear units are also permitted.
@ Details of the probe factor are given in 4.9.

4.6 | Coordinate systems

4.6.17— Generatl

The near-field scan data may be based on Cartesian, cylindrical or spherical coordinate
systems. The keyword: Coordinates defines the coordinate system used in the technical
report. The right-hand Cartesian coordinate system is used by default.

4.6.2 Cartesian coordinate system

In order to accommodate different scan table coordinate systems and existing documents,
Cartesian coordinates may be either right-hand (see Figure 4) or left-hand (see Figure 5).
However, the right-hand Cartesian coordinate system is preferred and shall be used whenever
possible.
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X IEC

Figure 4 — Right-hand Cartesian coordinate system

P(x.y.2)

N

Y IEC

Figure 5 — Left-hand Cartesian coordinate system

4.6.3 Cylindrical coordinate system

Although the scan equipment may be orientated differently, the cylindrical coordinate system
assumes that the polar plane (r, A) lies in the XY plane of a Cartesian coordinate system and
that the linear axis (h) lies in the z-direction of a Cartesian coordinate system, as shown in
Figure 6.
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rz0
0<A<360° P(r,A,h)

|

IEC

Figure 6 — Cylindrical coordinate system

4.6.4 Spherical coordinate system

arly, the spherical coordinate system assumes that the azimuth angle (A) lies in the XY
b of a Cartesian coordinate system and that the zenith angle (B) lies between the Ztaxis
Cartesian coordinate system and.the vector r, as shown in Figure 7. In order to avoid the
use pf negative angle values, the zenith angle shall be used in preference to the elevation
angle (angle between the XY-plange and the vector r), which is used for antenna radiation

diagfams, for example.

Simi
plan
of a
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Figure 7 — Spherical coordinate.system

Coordinate offsets

sion is provided for the origin of the scan.area to be offset from the origin of the
, for example. The offset is specified using the keywords: X0, Y0, Z0, RO, HO, A0 ang
‘e 8 and Figure 9 show the offsets fot\right-hand and left-hand Cartesian coordir
bctively. Offsets in the cylindrical and, spherical coordinate systems are used in a si

of three vectors may also be\included to indicate the reference planes in the Carte
Hinate system of the DUT. and measurement as shown in Figure 10.

easurement points are. defined in the measurement reference plane by Vxy, Vyy and
Figure 10). Vxy, Yyu and Vzy are specified by the keywords: Vx, Vy and Vz in the
on. If they are~absent, the measurement reference plane is assumed to be define
(a,0,0), Vy =(0ya,0) and Vz = (0,0,a), where here "a" is any number.

measurement reference plane is defined in DUT reference plane by Vxput, VYypur
r (seecFigure 10). Vxpyr, Vypur and Vzpyr are specified by the keywords: Vx, Vy an

in th

Vy ={(0,4,0) and Vz = (0,0,a), where here "a" is any number.

Image section. If they are absent, the DUT reference plane is defined by Vx = (a,

5can

BO.
ates
milar

sian

VZM
Data
d by

and
d Vz
0,0),

The information provided by the vectors is particularly useful when the measured fields from
several objects are to be combined, for example, to define several faces of the DUT or to
define two objects to combine both measurement results in the same 3D space.

The vectors are specified by the keywords: Vx, Vy and Vz. Each vector is described by values
in the X-axis, Y-axis and Z-axis. The three vectors shall be orthogonal and referenced to the
plane of the object scanned. If the three vectors are not present, it is assumed that the
measurement coordinates are parallel to the plane of the object scanned. The two planes are
parallel when Vx = (a,0,0), Vy = (0,a,0) and Vz = (0,0,a). "a" is any number. Figure 10 shows
two planes and the three corresponding vectors. Example files are shown in Clause A.11.
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4.6.6 Image coordinates

The scan information can be overlaid with a picture of the component. The image dimensions
are specified with the keywords: Xsize, Ysize, Zsize, Rsize, Hsize, Asize and Bsize. The
origin of the image may be offset from the origin of the scan table; this offset is specified
using the keywords: Xoffset, Yoffset, Zoffset, Roffset, Hoffset, Aoffset and Boffset. Figure 8
and Figure 9 show the offsets and dimensions of the image for right-hand and left-hand
Cartesian coordinates respectively.

In the Cartesian coordinate system, the overlay of an image is usually in the XY plane, but it
is also possible to overlay it in the XZ or YZ planes. This is specified by the pairs of keywords
used Tor the size (e.g. Xsize and Ysize) and oflset (e.g. Xoliset and vYoiiset), eic.), o] the
imade. When using spherical or cylindrical coordinates, the flat picture has no meaning.
Nevgrtheless, a picture of the component, measurement setup, etc. may be included, gven
though it cannot be overlaid on the scan. In this case, no size and offset keywords shdll be
included in the document.

Morg details of how images shall be included in the project are given in 4:10.

v

/v‘

bsolute origin

>

Y
A Z axis is vertical (positive upwards)
______ £
Ymax p-----b -} —
N
® Scan area
>
Image
YO b-----
) 1
1 1
1 1
Yoffset | --—-- v____ . :
o 1 :
x Xsize | '
L | ;I
Image origin \ !
! i
X
@®
S
X

\

Scan area origin

Xoffset St R v

IEC

Figure 8 — Offsets and image positioning (right-hand Cartesian)
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Figure 9 — Offsets and image positioning (left-hand Cartesian)
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Figure 10 — Measurement and DUT planes — Right-hand Cartesian coordinate system

4.7 Field type and orientation

The field type is specified using the keyword: Field. Typically, the value will be "E" for the
electrical field and "H" for the magnetic field. If the orientation of the field is not included in
the data, the value can be enhanced by adding the field component, e.g.: Ex, Hz, Eh, Hr, etc.

Figure 11 to Figure 14 also show the field (F) directions corresponding to each coordinate
system. The field may be magnetic (H) or electric (E). In all cases, the directions are parallel

or tangential to the axes or angles of the coordinate system.
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It is also possible to include the orientation of the field in the data (see 4.8). It is specified by
the keyword: Coordinates, using an azimuth angle C and, optionally, a zenith angle D. If the
zenith angle is omitted, its default value is 90°, which sets the two-dimensional orientation in
the XY, AH or BA plane, depending on the coordinate system. Figure 11, Figure 12, Figure 13
and Figure 14 show the field orientations corresponding to each coordinate system.

The radiation diagram of a probe is generally symmetrical. The azimuth and zenith angles can
therefore be limited to 180° and 90°.

Table 2 shows the relationship between the azimuth and zenith angles and the field
companent for each coordinate system

FX IEC

Figure 11 — Field orientation — Right-hand Cartesian coordinate system

IEC

Figure 12 — Field orientation — Left-hand Cartesian coordinate system
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Figure 13 - Field orientation — Cylindrical coordinate system
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Figure 14 — Field orientation — Spherical coordinate system
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Table 2 — Relationship between azimuth, zenith angles and field component

Coordinates ? ? Field
- 0 z
Cartesian 0 90 X
90 90 y
- 0 r
Cylindrical 0 90 a
U U n
- 0 r
Spherical 0 90 b
90 90 a

4.8 | Data syntax
4.8.1 General

The [data may be organised with coordinate information (preferred and default) or without
coorflinate information. Either frequency domain data or time“domain data may be inclyded.
Sevgral formats are possible for data as described in 4.8(5 Moreover, two arrangements are
possiible for organising the data:

Predefined list of frequencies or times.

Piece-wise linear data in the form of a‘series of frequency-signal level or time-s|gnal
level pairs.

4.8.2 Data arrangement
4.8.2.1 Predefined list of frequencies or times

The keywords: Frequencies or Times specify whether frequency domain or time domain |[data
is in¢luded. Only one of thesé Keywords is permitted in the Data section. If neither keywdrd is
presgnt, it is assumed that the data is frequency domain magnitude only (see 4.8.5) and| that
the frequency of the mgasurement is unspecified. The keyword: List specifies the frequencies
or times at which datayis included and their order. The keyword: Units specifies the time or
freqyency units.

The pdata for ,eaCh measurement point is a list of signal level values for each frequency or|time
sepdrated_by-spaces " ". The format of these data values is described in 4.8.5.

4.8.2.2 Piece-wise linear data

The keywords: Frequencies or Times specify whether frequency domain or time domain data
is included. Only one of these keywords is permitted in the Data section. If the keyword: List
is not present in the Frequency or Time section it is assumed that the data in the
measurement section is piece-wise linear in the form of a series of frequency-signal level or
time-signal level pairs.

ft1 V4 ft2 Vo ft3 V3ot ftn Vn

where ft is a frequency or time value and v is the corresponding signal level value.

The values for frequency or time shall be greater than the preceding value. The format of
these data values is described in 4.8.5.

This arrangement is particularly useful for time domain data which usually describe a
waveform, but can also be applied to frequency domain data. The use of piece-wise linear
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data allows optimisation of the number of signal level values and, therefore, the quantity of
data to be exchanged.

4.8.3 Data with coordinate information

When coordinate information is included, data is organised with one line for each point. Each
line contains the coordinates of the point (e.g. x y z) followed by data values separated by a
space " ". Data may be according to 4.8.2.1 or 4.8.2.2. The order in which the lines are
inserted in the document is not important.

Axis1 Axis2 Axis3 Data

The [coordinate information contains at least the three coordinates of the coordinate system
used, as described in 4.6, and may also include field orientation angles C and D, as(esctibed
in4.y.

Axis1 Axis2 Axis3 C D Data

The poordinate system used and the type of field orientation are specified\using the keyword:
Coordinates. In order to simplify the reading of the data, the order ofcthe coordinates is fixed
and pnly the values shown in Table 3 shall be used. The values aremot’case sensitive.

Wheh the field orientation is frequency dependent (e.g. when_the orientation of the figld is
optimised for the maximum field strength) "f" is added at the*ehd of the value. In this caseg], the
field|orientation data (C or C D) precedes the data for each\frequency.

Axis{ Axis, Axisz C; D, data; C, D, data, ........ C4. D, data,

Frequency dependent field orientation data canjonly be used with frequency domain [data
according to0 4.8.2.1.

Table 3 — Permitted values for the keyword: Coordinates

| . Order of Field orientation
Coordinate system
axes None Azimuth Azimuth and zenith
Right-handed X, Y2 Xyz xyzc or xyzcf xyzed or xyzcdf
Cartesian Y5 y y y y y
Left-handed X z -Xyz -Xxyzc or —xyzcf —-xyzcd or —xyzcdf
Cartesian Y y y y y y
Cylindrical R, A, h rah rahc or rahcf rahcd or rahcdf
Spherical r,B, A rba rbac or rbacf rbacd or rbacdf

4.8.4 Data without coordinate information

When the coordinates are not included, the step between measurements in each direction
shall be uniform. The keyword: Coordinates takes the value "none" (not case sensitive).

The minimum (or offset), maximum and step values for each axis shall be specified using the
keywords: X0, Xmax, Xstep, etc., which also define the coordinate system used (see Figure 8
and Figure 9). The maximum value shall be greater than the minimum value and the step
value shall be positive, except in the case of the left-hand Cartesian coordinate system, which
is indicated by a negative Ystep value.

If an axis contains only one value (i.e. the scan is not three-dimensional), only the minimum
value is required and the corresponding maximum and step values need not be included.

Field orientation data is not permitted.
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The measurement data values are separated by a space or a line termination sequence (see
4.2.6). This allows the data to be organised in lines when it is given at several frequencies.
The data shall be ordered as shown in Table 4.

An example of a simple XML file without coordinate information is given in Clause A.6.

4.8.5 Data format

Frequency domain data may include magnitude, magnitude and angle or real and imaginary
data, as specified by the keyword: Format, which may take the following values:

o/ omitted: Magnitude data only (default)
o "ma™ Magnitude and phase angle data
of "ri™ Real and imaginary data

The [frequencies at which the data is measured are specified in the frequencies sectior]. An
example XML file with magnitude and angle data is given in Clause A.2.

Timg domain data shall not be complex and the keyword: Format shal'not be included i the
Timgs section.

In thie case of immunity scans, the default criterion can besingluded in the file. The keyord
Critdrion allows the default criterion to be described. The data values then correspond t¢ the
level at which the default criterion is attained. If a single default criterion is required then the
desdription shall be included within Criterion tags a§ shown in Clause A.9. The single |[data
critefion is then valid for all data values.

In many cases, particularly when scanning complex devices, it is desirable to specify seyeral
defallt criteria and be able to associate each data value with a specific criterion. This can be
achigved by inserting an Index keyword followed by a Description keyword for each critgrion,
as shown in Clause A.7. In order to ass§ociate a specific criterion with a data value, the index
of thg specific criterion is inserted in the data after the corresponding value for each poin{ and
eacH frequency. An index of "0" is*reserved to indicate that no fault has been detected.

4.8.6 Data notation

Wheh the values are stored in ASCII form, the number of digits and the type of notation has a
direqt and significant( effect on the file size, especially when the file contains data for many
poin{s. Data and coordinates may be expressed in decimal notation (e.g. 123.45) or scieptific
notation (e.g. 1.2345e2). Units may also be defined for the coordinates and data.

It cgn be.seen from the example above that, for the same number, the decimal notation
requjres (fewer characters than the scientific notation. However, 0.0000012345 requires fnore
charaetérs than 1.2345e-6. If this value concerns for example a voltage, defining the units as
uV attowsthe data to be writtenm as 1.2345, which Tequires even fewer characters than the
scientific notation.

Many instruments and simulators generate data with a large number of digits, all of which are
not significant. For example, a spectrum analyser may output a value of power as
12.3456789 dBm (9 significant digits). Considering the accuracy of the instrument, a value of
12.34 dBm (4 significant digits) may be largely sufficient.

Data values should be expressed in the best suited units and with a number of characters
compatible with the accuracy required.
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Table 4 — Order of measurement points when coordinates are not included

Cartesian coordinates Cylindrical coordinates Spherical coordinates
x0 y0 z0 r0 AO hO r0 BO A0
x1 y0 z0 r1 AO ho r1 BO A0

xmax y0 z0 rmax A0 hO rmax BO A0
x0 y1 z0 r0 A1 hO r0 B1 A0
x1 y1 z0 r1 A1 ho r1 B1 AO

xmax y1 z0 rmax A1 ho rmax B1 A0
x0 ymax z0 r0 Amax hO r0 Bmax AQ
x1 ymax z0 r1 Amax ho r1 Bmax A0
xmax ymax z0 rmax Amax hO0 rmax Bmax A0
x0 y0 z1 r0 AO h1 r0 BO A1
x1 y0 z1 r1 AO h1 r1 BO A1
xmax y0 z1 rmax A0 h1 rmax BO A1
x0 y1 z1 r0 A1 h1 r0 B1 A1
x1 y1 z1 r1 A1 h1 r1 B1 A1
xmax y1 z1 rmax A1 h1 rmax B1 A1
x0 ymax z1 r0 Amax h1 r0 Bmax A1
x1 ymax z1 r1 Amax h1 r1 Bmax A1
xmax ymax z1 rmax Amax h1 rmax Bmax A1
x0 y0 zmax ro A0 hmax ro BO Amax
x1 y0 zmax r1 A0 hmax r1 BO Amax
xmax y0 zmax rmax A0 hmax rmax BO Amax
x0 y1 zmax ro A1 hmax ro B1 Amax
x1 y1 zmax r1 A1 hmax r1 B1 Amax

Xxmax y1 zmax rmax A1 hmax rmax B1 Amax
x0 ymax zmax r0 Amax hmax r0 Bmax  Amax
x1 ymax zmax r1 Amax hmax r1 Bmax  Amax

xmax ymax zmax rmax Amax hmax rmax Bmax Amax
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4.9 Probe factor

The probe factor of the probe may be included in the Probe_factor section of the probe
section.

The keyword Probe_factor replaces the keyword Perf_factor defined in IEC TR 61967-1-
1:2010. All new XML files shall use the keyword Probe_ factor. However, in order to ensure
backward compatibility, parsers should cater for both keywords.

The probe factor of a probe relates the measured or applied value at its input or output
connection (e.q. power in dBm, voltage or current) to the generated or applied field strength
(e.g.|H-field in A/m).

When voltage or current is measured at the input or applied to the output connection of the
proble, the probe factor may be calculated according to one of the following formulas:

M
Fpy= - (1)
F
F
or Fpp=— (2)
MF
Whetre:
Apyand Fpp  are the probe factors;
My is the signal level, in Volts r’Amps;
A is the field strength, in ¥/m or A/m;

Apy and Fpp  are simply reciprocalsof each other.

Wh<1n the power is measured at the input or applied to the output connection of the probe,

the ¢quations for calculating the probe factor become:
MF
Fpe = I (3)
F2
or F,,=-—— (4)
MF
Whetre:
Fpcand Fpp,  are the probe factors;
Mg is the signal level, in Watts;
F is the field strength, in V/m or A/m;

Fpcand Fpp,  are simply reciprocals of each other.

The probe factor may also be expressed in dB.

The applicable relationship can be readily recognised by the units in which the probe
factor is expressed. Table 5 and Table 6 show permitted combinations of units. In order
to avoid confusion, scaling factors (k, m, u, etc.) shall not be used. The use of
parentheses in the units avoids confusion with other units (e.g. dBm for dB milliwatt and
dB(m) for dB metre). By default, probe factor units are assumed to be dB(V.m). The units
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included in the XML file shall conform to the syntax shown in Table 1. Symbols such as “Q”
are not permitted.

If the units of the values in the Measurement section are field strength values (e.g. A/m, V/m,
etc.), the probe factor is assumed to have been taken into account. In this case a
Probe_factor section is not required.

Table 5 — Probe factor linear units

Probe factor Fp orFp, F,,orF,,
Field strength units (F) A/m Vim Alm Vim
\ Q-m (1) m (1) S/m (2) 1/m (2)
Signal units A m (1) S:m (1) 1/m (2) Q/m, (2)
(M)
w Q-m? (3) S-m? (3) S/m? (4) Qim2 (4)

NOTE The number in brackets refers to the appropriate formula’

Table 6 — Probe factor logarithmic units

Probe factor Fp or Fp. F, orF,,
Field strength units (F) dBA/m dBV/m dBA/m dBV/m
dB(Q2-m dB(m dB(S/m dB(1/m
dBV (Q-m) (m) (S/m) (1/m)
(1) (1) (2) (2)
Signal units 4BA dB(m) dB(S-m) dB(1/m) dB(Q/m)
(M) (1 ) (2) (2)
dB(Q-m? dB(S-m? dB(S/m? dB(Q/m?
o) ( ) ( ) ( ) ( )
(3) (3) (4) (4)
NOTE The.number in brackets refers to the appropriate formula.

For an emissiofiiscan, the probe measures the field (electrical or magnetic) surrounding it.
The distance~from the source is of no significance. The probe factor is therefore defined|as a
function of frequency. The Frequencies section defines the frequencies at which the probe
factgr is(specified and the probe factor values are given in the List section. Only one Value
shalll be_specified for each frequency. Care should be taken to include sufficient frequencies
to describethecharacteristicaccuratety—Amexamptefitefor amemissiom—scamis—shown in

Clause A.8.

For an immunity scan, the probe generates a field (electrical or magnetic) which decreases
with increasing distance. It is therefore necessary to define the probe factor as a function of
both distance (altitude) above the device being scanned and frequency. The Frequencies
section defines the frequencies at which the probe factor is specified and the probe factor
values are given in the List section. In this case, the List section shall contain lines consisting
of an altitude followed by the probe factor values for each frequency. One line is required for
each value of altitude. Units of the altitude value are specified by the keyword: Unit_a. Care
should be taken to include sufficient frequencies to describe the characteristic accurately. An
example file for an immunity scan is shown in Clause A.9.
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4.10 Images
4.10.1 General

In order to facilitate interpretation of scan results, the scan information can be overlaid with a
picture of the component. Keywords in the Component section allow an image file to be
referenced and the image size and position to be specified. Details of the size and offset
keywords are given in 4.6.6.

4.10.2 Image file types

I £1 F'S H Ll foial HP N Y Lal-ata) £ 4+l F b PN H 1RO £ t
ma\_c e o, l.y'.ll\.lally UUIILCIIIIIIIH a MJIivudro \PIIUlU/ VT UTC CUTNTTPUTTTTIL, SoTTUUTU VT TTT JT LU 1T Ima

and pse the extension .jpg or .jpeg. Other file types may be used, but viewers and pro¢égsors
may [not be able to display the image correctly.

Whep using spherical or cylindrical coordinates, a flat picture has no meaning. Neverthe|ess,
a pidture of the component, measurement setup, etc., may be included, even though it cgnnot
be gverlaid on the scan. In this case, no size and offset keywords arelincluded in thg¢ file
(seel4.6.6).

4.10/3 Image file name and path

The [path and filename of the image file is specified with thé keyword: Path. The path ghall
confprm to 4.4.2 and 4.4.3.

4.11| 3D objects
4.11|11 General

Information describing three-dimensional images may be included in the Component sedtion.
Using suitable software a three-dimensional scan data may then be overlaid on a three-
dimgnsional image of the object being scanned. An example is shown in Clause A.10.

4.11(2 3D object file types

The keywords included in the:present document allow use of the Wavefront OBJ files with the
extepsion .obj associated with*map object file. The map object file should be in JPEG fgrmat
and pse the extension .jpg or .jpeg. Other file types may be used, but viewers and procegsors
may [not be able to display the image correctly.

4.11|3 3D object file name and path

The [path and“filename of the image file is specified with the keyword: Path. The path ghall
confprm to-4.4.2 and 4.4.3.

4.11{4.“3D map object file name and path

The path and filename of the 3D map object file is specified with the keyword: Mapobj. The
path shall conform to 4.4.2 and 4.4.3.
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A1

Annex A
(informative)

Example files

Minimum default file

A.1.1 Example file

<?xml version="1.0" encoding="UTF-8"?>

<Em]

26e-

</Ef

A.1.]
This

cont
unsp

All v

| ssionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>Minimum NFS file.xml</Filename>
<File ver>1</File ver>
<Data>
<Measurement>
<List>
3 29e-3 2e-3 -58.23
</List>
</Measurement>
</Data>
issionScan>

p Default value description

example represents the minimum file required_by’the near-field scan XML file form

ecified frequency.

hlues are default, as follows.

The coordinate system is right-ianded Cartesian.
Coordinate information is present (x=26e-3, y=29e-3, z=2e-3).
All offsets are zero.

Measurements are in“the frequency domain and the value is magnitude only expre
in dBm (-58.23 dBm).

No probe infermation is given.

Default values for units, etc., are assumed: dBm, m, etc. (for default values ref
Annex C)-

For §
the

such-asminimum file, it is strongly recommended to choose a file name describing cl
easurement conditions (e.g. Devicename_xxxMHz.xml). Additional information ca

addgd by including the appropriate keywords or a notes section.

at. It

hins the information for a near-field emission scan with one data point and at an

5sed

br to

parly
h be
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A.2 File with magnitude and angle data

A.2.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs ver>
<Filename> magnitude angle data.xml</Filename>
<File ver>1</File ver>
<Data>
<Frequencies>
Init>MH IInit
<List>100 200 300 400</List>
</Frequencies>
<Measurement>
<Format>ma</Format>
<List>
26e13 29e-3 2e-3 -58.23 22 -60.54 35 -59.96 42 -55.15 51
</List>
</Measurement>
</Data>
</EfpissionScan>

A.2.2 Default value description

This|example shows a file with data for one point atfour frequencies with magnitude| and
angle data as follows.

o/ Data is in the frequency domain and the’value is magnitude expressed in dBm| and

angle:

100 MHz -58.23 dBm 22°
200 MHz -60.54 dBm  35%°
300 MHz -59.96 dBm.(H42°
400 MHz -55.15dBm 51°

o[ All other values are defined in A.1.2.
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A3

File with field azimuth and zenith orientation

A.3.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>

26e-
26e-
26e

</Eq

A.3.]

This
orier

<Nfs ver>1.0</Nfs ver>
<Filename>Azimuth zenith field orientation.xml</Filename>
<File ver>1</File ver>
<Probe>
<Field>H</Field>
Prohe

<Data>
<Coordinates>xyzcd</Coordinates>
<Frequencies>
<Unit>MHz</Unit>
<List>100 200 300 400</List>
</Frequencies>
<Measurement>
<List>
3 29e-3 2e-3 0 0 -58.23 -60.54 -59.96 -55.15
3 29e-3 2e-3 0 90 -58.23 -60.54 -59.96 -55.15
3 29e-3 2e-3 90 90 -58.23 -60.54 -59.96 -55¢15
</List>
</Measurement>
</Data>
issionScan>

p Default value description

example shows a file with data for one point at four frequencies with three
tation angles as follows.

the coordinate information-(Coordinates = xyzcd)

The three lines of measurement data correspond to Hz (C=0°, D=0°), Hx (C=0°, D4
and Hy (C=90°, D=90°).

100 MHz -58.23 dBm
200 MHz —60.54 dBm
300 MHz -59.96 dBm
400 MHz -55.15 dBm

Data is in the frequency domain and the value is magnitude only expressed in dBnf.

field

The probe measures the Hiield and both azimuth and zenith angles are includgd in

90°)

As no Inrr‘\hp factor information is included it is not pﬁQQihhﬁ to determine the mag

hetic

field strength. An example with probe factor information is given in Clause A.8.

All other values are defined in A.1.2.
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A.4 File with optimised field azimuth orientation

A.4.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>Azimuth optimised field orientation.xml</Filename>
<File ver>1</File ver>
<Probe>
Ficld>H Ficld
</Probe>
<Data>
<Coordinates>xyzcf</Coordinates>
<Frequencies>
<Unit>MHz</Unit>
<List>100 200 300 400</List>
</Frequencies>
<Measurement>
<List>
26e13 29e-3 2e-3 5 -58.23 8 -60.54 4 -59.96 10 -55.15
</List>
</Measurement>
</Data>
</EfissionScan>

A.4.2 Default value description

This|example shows a file with measurementidata for one point at four frequencies with|field
azimfuth orientation optimised for a maximumreading at each frequency as follows.

The probe measures the H-field.ahd the optimised azimuth angles are included in front
of the magnitude data at each frequency:

100 MHz: 5° -58.23 dBm
200 MHz: 8° =60.54 dBm
300 MHz: 4° -59.96 dBm

400 MHz: (10° -55.15 dBm

All other values are defined in A.3.2.
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A5

File with piece-wise linear time domain data in a separate binary file

A.5.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>

<Nfs ver>2.0</Nfs ver>
<Filename> Time binary data.xml</Filename>
<File ver>1</File ver>
<Data>
<Times>
Lnit >y Init

</Eq

A.5.]

This
follo

A.6

A.6.

<7? X1
<Em]

</Times>

<Measurement>
<Datafileformat>bin32</Datafileformat >
<Data files>

Time binary data.dat

</Data_files>

</Measurement>

</Data>
issionScan>

p Default value description

example shows a file with piece-wise linear time domain data in a separate binary fi
vVS.

Time domain data is in piece-wise linear form (No keyword: List in Times section)
The data file format in 32-bit binary
The data file name is Time_binary_data.dat

All other values are defined in Act,.2.
File without coordinate‘information

Example file

1l version="1.0" €encoding="UTF-8"7?>

l ssionScan>

<Nfs ver>0;5</Nfs ver>

<Filename»No coordinates.xml</Filename>

<File{uer>1</File ver>

<Data>
<Coordinates>none</Coordinates>
<X0>10mm</X0>

<Xstep>lmm</Xstep>

-58
-59
-60

<Xmax>13mm</Xmax>
<Y0>20mm</YO0>
<Ystep>2mm</Ystep>
<Ymax>24mm</Ymax>
<7Z0>2mm</Z70>
<Measurement>
<List>
-60 -61 -60
-57 -58 -57
-55 -57 -56
</List>
</Measurement>
</Data>

</EmissionScan>

€ as
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A.6.2 Default value description

This example shows a file containing the information for a near-field scan with twelve
measurement points and at an unspecified frequency as follows. See also Table A.1.

e Coordinate information is not included in the measurement data, indicated by the value
of Coordinates "none".

e The coordinate system is right-handed Cartesian, indicated by the presence of X0, YO,
Z0, etc.

e The measurements are scanned in the X direction from 10 mm to 13 mm in 1 mm steps,

in-the VYV direction from 20 mm to 24 mm in 2 mm cfnpc and at 2 7 valiig of 2 mm (See

4.8.4).

o The measurement data is organised with one line for each Y value (see 4.8 4).

o Measurements are in the frequency domain and the value is magnitude only expregsed
in dBm.

o/ No probe information is given.

o[ All other values are defined in A.1.2.

Table A.1 — Data matrix

X
Y
10 mm 11 mm 12 mm 13 mm
20 mm -58 dBm —60 dBm —61 dBm —-60 dBm
22 mm -59 dBm -57 dBm -58 dBm -57 dBm
24 mm —60 dBm -55 dBm —-57 dBm -56 dBm

A.7| File for immunity scan with multiple criteria

A.7. Example file

<?xmMml version="1.0" enc&dding="UTF-8"?>
<ImqpunityScan>
<Nfs ver>2.0</Nfs ver>
<Filename>Immunityscan with multiple criteria.xml</Filename>
<File verp}<d/File ver>
<Data>
<Erequencies>
<Unit>MHz</Unit>
<List>100 200 300 400</List>
</Frequencies>
<Criterion>

Trdex>1 Trdex
<Description>
PLL Frequency shift of 10kHz
</Description>
<Index>2</Index>
<Description>uP reset</Description>
<Index>3</Index>
<Description>VDC shifted by+/-0.2V</Description>
</Criterion>
<Measurement>
<Format>ma</Format>
<List>
26e-3 29e-3 2e-3 28.46 22 2 60.86 25 1 59.73 36 0 25.59 51 3
</List>
</Measurement>
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</Data>

</ImmunityScan>

A.7.2

Default value description

This example shows a file with data for one point at four frequencies with magnitude and
angle data and associated default criteria as follows.

The coordinate system is right-handed Cartesian (default).

Data is in the frequency domain and the value is magnitude expressed in dBm and

angle.

00 MHZ 2846 dBm 22
200 MHz 60.86 dBm 25°
300 MHz 59.73 dBm 36°
400 MHz 25.59 dBm 51°

The default criteria are:

1 PLL Frequency shift of 10kHz
2 uP reset

3 VDC shifted by +/-0.2V

The default criteria are 2, 1, 0 and 3 at 100 MHz, 200 MHz, 300 MHz and 400
respectively. At 300 MHz no fault was detected.

All other values are default values (for default yalues refer to Annex C).

MHz
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A.8 File for emission scan with probe factor

A.8.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>2.0</Nfs ver>
<Filename>Emissionscan with PF.xml</Filename>
<File ver>1</File ver>
<Probe>
<Field>Hy</Field>
F‘Y‘oqnonr‘i eg
<Unit>MHz</Unit>
<List>100 1000</List>
</Frequencies>
<Probe factor>
<Unit>dB (ohm.m2)</Unit>

<List>
-80.74 -60.37
</List>
</ Probe factor >
</Probe>
<Data>
<Frequencies>
<Unit>MHz</Unit>

<List>100 200 300 400</List>
</Frequencies>
<Measurement>
<List>
26e13 29e-3 2e-3 -58.23 -60.54 -59.96.-55.15
</List>
</Measurement>
</Data>
</EissionScan>

A.8.2 Default value description
This|example shows a file with emission data for one point at four frequencies as follows.

o The coordinaté system is right-handed Cartesian (default).
o/ Probe facter. data is given in dB(Q~m2) at 100 MHz and 1 000 MHz.

o Table A22-shows the data in dBm converted to magnetic field strength (H) assuming a
linear.interpolation of the probe factor in dB with logarithmic frequency.

o] All other values are defined in A.1.2.

Tabte A-2—Magnetitc field strengthr for emission

Frequency 100 200 300 400
MHz
Measured power -58,23 60,54 59,96 55,15
dBm
Probe factor -80,74 74,62 -70,59 -68,36

dB(Q-m?)

Magnetic field
strength -7,49 -15,92 -19,37 -16,79
dBA/m
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A.9 File for immunity scan with probe factor

A.9.1 Example file

<?xml version="1.0" encoding="UTF-8"?>
<ImmunityScan>
<Nfs ver>2.0</Nfs ver>
<Filename>Immunityscan with PF.xml</Filename>
<File ver>1</File ver>
<Probe>
<Field>Hz</Field>
F‘Y‘oqnon("i es
<Unit>MHz</Unit>
<List>100 1000</List>
</Frequencies>
<Probe factor>
<Unit_a>mm</Unit a>
<Unit>dB (ohm.m2)</Unit>
<List>
1 -34.0 -33.1
2 =-22.0 -21.1
</List>
</ Probe factor >
</Probe>
<Data>
<Frequencies>
<Unit>MHz</Unit>
<List>100 200 300 400</)List>
</Frequencies>
Criterion>Pin 5 goes high¥/Criterion>
<Measurement>
<List>
26e13 29e-3 1le-3 31 29 25 31
26e13 29e-3 2e-3 43 41 37 43
</List>
</Measurement>
</Data>
</IfmunityScan>

A.9.2 Default value description

This|example shows-a_file with immunity data for two points (same X and Y, but different Z) at
four frequencies as follows.
o The cootdinate system is right-handed Cartesian (default).

o| Probe factor data is given in dB(Q~m2) at 100 MHz and 1 000 MHz for two altitphdes
(f~mm and 2 mm).

ya | (' 1t h : : E !
L d UTITy UTTC UtTiault CITCTiomn 1s spcullicu.

e Table A.3 shows the data in dBm converted to magnetic field strength (H) assuming a
linear interpolation of the probe factor in dB with frequency.

e All other values are defined in A.1.2.

Table A.3 — Magnetic field strength for immunity

Altitude (mm) 100 MHz 200 MHz 300 MHz 400 MHz

1 35 dBA/m 32,7 dBA/m 28,6 dBA/m 34,5 dBA/m

2 35 dBA/m 32,7 dBA/m 28,6 dBA/m 34,5 dBA/m
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A.10 File with image and 3D image

A.10

.1 Example file

<?xml version="1.0" encoding="UTF-8"?
<EmissionScan>

<Nfs ver>2.0</Nfs ver>

>

<Filename>Emissionscan 3D image.xml</Filename>

<File ver>1</File ver>
<Component>

<Object3d>
Path

IEC TR 61967-1-1:2015 © IEC 2015

</Eq

cube.obj
</Path>
<Mapobij>
cube. jpg
</Mapobij>
</Object3d>

<Image>
<Path>
cube image.jpg
</Path>
</Image>
</Component>

issionScan>

d by

A.10.2 Default value description
This|example shows a file with an image file cube_image.jpg and a 3D-object describe]
cubg.obj and cube.jpg. There is no otherinformation in the file.
Figure A 1 shows an .obj file of a cdbe. There are 6 vertices and 6 faces.
z
(-1,1,4) : (1,1,1) # cube.obj
1
I : v 111
| ((1-11) Ay v 11 -1
R\ ] : v 1-11
| : ’ v 1l -1-1
I : v -111
................ |. [TYPPPILY IRTTTID ¢ v -1 1 -1
I 71000 v -1 -1 1
.- v -1 -1 -1
Fm === == (1,1,-1)
;7 - £134°2
7/ £f 578 6
y
(-1,-1,-1) (1,-1,-1) f 1562
: £f 3784
v = vertex(x y z) £f15 73
f = face(vertex f 2 6 8 4

index)

Figure A 1 — Example .obj file
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A.11 File with plane rotation

The following file describes a measurement using coordinates in the DUT reference plane, as
shown in Figure A.2.

<?xml version="1.0" encoding="utf-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>DUT ref plane.xml</Filename>
<File ver>1</File ver>
Data
<Frequencies>
<Unit>MHz</Unit>
<List>100</List>
</Frequencies>

<Measurement>
<List>
2.00 7.00 0 -40
4.1%2 4.88 0 -50
6.132 7.00 0 -40
4.12 9.12 0 -50
</List>
</Measurement>
</Data>

</EmissionScan>

Y
A

10 4 . Point a: (2,00, 7,00)
: d (jf Point b: (4,12, 4,88)

92 N Point b: (6,12, 7,00)

g | O Point d: (4,12, 9,12)
i a e »'\C

74+ C LO

6+ -

5 b u

4d “u

34

2+

1

o4m. ............................................................................ » X

01 2 3 4 5 6 7 8 9 10
IEC

Figure A.2 — Coordinates in DUT reference plane

The following file describes the same points using coordinates in the measurement reference
plane, as shown in Figure A.2.

<?xml version="1.0" encoding="utf-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>Measurement ref plane.xml</Filename>
<File ver>1</File ver>
<Component>
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<Image>

<Xoffset>0</Xoffset>
<Yoffset>0</Yoffset>
<Zoffset>0</Zoffset>

</Image>
</Component>

<Data>
<X0>2
<Y0>7
<z0>0

AWA ﬂ‘

mm</X0>
mm</YO0>

mm</Z0>
0 Q S 0 AVA

IEC TR 61967-1-1:2015 © IEC 2015

<Vy>0
<vVz>0

.5 0.5 0</Vy>
0 1</Vz>

<Frequencies>

<Unit>MHz</Unit>
<List>100</List>

</Frequencies>

<Measurement>
<List>
0 00 -40
3 0|10 =50
3 3|10 =40
0 310 =50
</List>
</Measurement>
</Data>
</EmissionScan>
Y
A
Point a: (0,00, 0,00)
Point b: (3,00, 0,00)
Point c: (3,00, 3,00)
Point d: (0,00, 3,00)
7 —_—
» X
0

IEC

Figure A.3 — Coordinates in the measurement reference plane

A.12 Emission scan in several XML files

This example contains three XML files:

e File1.xml contains only probe information;

e File2.xml contains only component information;
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e File3.xml contains only data information.

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>Filel.xml</Filename>
<File ver>1</File ver>
<Probe>
<Field>H</Field>
</Probe>

</EmissionScan>

<?xpil version="1.0" encoding="UTF-8"?>
<Em]lssionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>File2.xml</Filename>
<File ver>1</File ver>
<Component>
<Name>Board 1</Name>
<Manufacturer>XYZ Corp</Manufacturgp>
<Status>
Software version 4.1
Device maskset AQ4A
Supply voltage 5.3V
</Status>
</Component>
</EpissionScan>

<?xml version="1.0" encoding="UTF-8"?2>
<EmlssionScan>
<Nfs ver>1.0</Nfs ver>
<Filename>File3.xml&k/Filename>
<File ver>1</File\ver>
<Data>
<Coordimates>xyzcd</Coordinates>
<Freguellcies>
<Unit>MHz</Unit>
<List>100 200 300 400</List>
¥/ Frequencies>
<Measurement>
<List>
26e1+3,29%9e-3 2e-3 0 0 -58.23 -60.54 -59.96 -55.15
26e13.29%9e-3 2e-3 0 90 -58.23 -60.54 -59.96 -55.15

26e-3 29e-3 2e-3 90 90 -58.23 -60.54 -59.96 -55.15
</List>
</Measurement>
</Data>
</EmissionScan>
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Annex B
(normative)

Valid keywords

General

Annex B lists valid keywords with a brief description and an indication of whether the keyword
is required, required in particular conditions or optional. More details concerning the usage of

the :‘UyVVUIdb alc s;VCII ;II AIIIIUA C
B.2| File header keywords
The following keywords are placed at the beginning of the file after the root glement start-
Nfs_ver Version of file format (2.0) Required
Hilename Name of file Required
Hile_ver Version of file Required
Data_source Method of data acquisition Required
Date Creation or modification date Optional
Source Originator of the file Optional
Disclaimer Disclaimer information Optional
Copyright Copyright Optional
B.3| Global keywords
The [following keywords may be placed anywhere in the file, except within an XML ele

fag:

ment

contgaining a value:
Notes Notes to.clarify the file Optional
Documentation Documentation to clarify the file Optional
B.4| Component section keywords
The following keywords may be used in the Component section:
CGompanent Component section Required if children
Name Name of component Optional
Metufacturer Component-manufacturer Optoenat
Status Status of component Optional
Image Contains elements concerning an image Required if children
Path Image file name and path Optional
Unit Units used for image size and offset Optional
Xsize Image size in the X direction Optional
Ysize Image size in the Y direction Optional
Zsize Image size in the Z direction Optional
Rsize Image size in the R direction Optional
Hsize Image size in the H direction Optional
Asize Image size in the A direction Optional
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B.5

The

Frequencies
Unit
List

Gain

Frequencies section
Units used for the frequencies

List of frequencies at which the transducer
gain is specified

Transducer gain values
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Bsize Image size in the B direction Optional
Xoffset Image offset in the X direction Optional
Yoffset Image offset in the Y direction Optional
Zoffset Image offset in the Z direction Optional
Roffset Image offset in the R direction Optional
Hoffset Image offset in the H direction Optional
Aoffset Image offset in the A direction Optional
Boffset Image offset in the B direction Optional
MXx Vector in the X direction Optional
\y Vector in the Y direction Optional
Mz Vector in the Z direction Optional
Qbject3d Contains elements concerning a 3D object Required if children
Rath 3D object file name and path Optional
Nlapobj 3D image map file name and path Optional
Setup section keywords
following keywords may be used in the Setup section:
Jetup Setup section Required if children
Config Contains elements concerning the Required if children
configuration
Rrobe_signal Describes the probe signal for an immunity Optional
scan
Att Equipment attenuation setting Optional
Average Equipment averaging setting Optional
Maxhold Equipment "max hold" setting Optional
Ref level Equipment-reference level setting Optional
Rbw Equipment resolution bandwidth setting Optional
bw Equipment video bandwidth setting Optional
Swp Equipment sweep time setting Optional
Tlps Equipment time per frequency step setting Optional
Detector Equipment detector type Optional
Rreamp Equipment preamplifier setting Optional
Rreselector Equipment preselector setting Optional
Xdiv Equipment horizontal scale per division Optional
Ydiv Equipment vertical scale per division Optional
Bw Equipment bandwidth setting Optional
Coupling Equipment coupling setting Optional
Transducer Transducer section Required if children

Required if List
Optional
Optional

Optional
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Format of the transducer gain data

Description of any software used to obtain
the data, control the scan equipment, etc.

B.6 Probe section keywords

The following keywords may be used in the Probe section:

Optional
Optional

IEC TR 61967-1-1:2015 © IEC 2015

Probe Probe section Required if children
Name Name of probe Optional
Hield Describes the field(s) of the probe Optional
Hrequencies Frequencies section Required if List
Unit Units used for the frequencies Optional
List List of frequencies at which the probe Optional
factor is specified
Rrobe_factor Probe factor section Required if children
Hormat Format of the probe factor data Optional
Unit_a Units used for the probe altitude Optional
Unit Units used for the probe factor Required if List
of the probe
Uist List of probe factor values Optional
B.7 | Data section keywords
The following keywords may be used in the:Data section:
CGoordinates Defines the coordinate system and probe Optional

orientation of the-scan

ates

ates

ates

ates

ates

ates

A0 Start of scan (offset) in the X direction Required if no coordin
with data
Y0 Start of.scan (offset) in the Y direction Required if no coordin
with data
40 Start of scan (offset) in the Z direction Required if no coordin
with data
RO Start of scan (offset) in the R direction Required if no coordin
with data
HO Start of scan (offset) in the H direction Required if no coordin
with data
G Stdlt Uf oLdll (uffact) ;II thc A d;lﬁbt;ull chuilcd If 1"mu L;UUICIIiI
with data
BO Start of scan (offset) in the B direction Required if no coordinates
with data
Xmax Maximum scan value in the X direction Required if no coordinates
with data
Ymax Maximum scan value in the Y direction Required if no coordinates
with data
Zmax Maximum scan value in the Z direction Required if no coordinates
with data
Rmax Maximum scan value in the R direction Required if no coordinates

with data
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ates

ates

ates

ates

ates

=}

Hmax Maximum scan value in the H direction Required if no coordinates
with data

Amax Maximum scan value in the A direction Required if no coordinates
with data

Bmax Maximum scan value of in the B direction Required if no coordinates
with data

Xstep Step size of the scan in the X direction Required if no coordinates
with data

Ystep Step size of the scan in the Y direction Required if no coordinates
with data

step Step size of the scan in the Z direction Required if no coordin
with data

Rstep Step size of the scan in the R direction Required if no.coordin
with data

Hstep Step size of the scan in the H direction Required‘if no coordin
with.data

Astep Step size of the scan in the A direction Required if no coordin
with data

Bstep Step size of the scan in the B direction Required if no coordin
with data

X Vector in the X direction Optional

\y Vector in the Y direction Optional

Mz Vector in the Z direction Optional

Hrequencies Frequencies section Required if List

Unit Units used for the frequencies Optional

Uist List of frequencies attwhich the Optional

measurement or simulation data is listed

Tlimes Times section Required if List

Unit Units usedfor the times Optional

List List of times at which the Optional

measurement or simulation data is listed

Criterion Criterion section Optional

Index Criterion index for an immunity scan Required if Descriptio

Description Criterion description for an immunity scan Optional

Tlarget Target section Optional

Hrequencies Frequencies section Required if List

Unit Unrisused-forthefrequencies Optional

List

Unit

Format

List
Measurement
Unit

Unit_x
Unit_y

List of frequencies at which the
measurement or simulation data is listed

Units used for the target data

Format of the target
data

List of target data
Measurement section

Units used for the measurement or
simulation data

Units of the scan position in the X direction

Units of the scan position in the Y direction

Optional

Optional
Optional

Optional
Required
Optional

Optional
Optional


https://iecnorm.com/api/?name=12135a63145b651d80dc8a5d417b656f

- 48 — IEC TR 61967-1-1:2015 © IEC 2015

Unit_z Units of the scan position in the Z direction Optional

Unit_r Units of the scan position in the R direction Optional

Unit_h Units of the scan position in the H direction Optional

Format Format of the measurement or simulation Optional
data

Datafileformat Format of data files containing measurement Optional
or simulation data

Data_files List of data files containing measurement Required if not List
or simulation data

Uist List of measurement or simulation data Required if not Data_iiiles
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Annex C
(normative)

Keyword usage rules

keyword and examples of values.

Table C.1 — File header keywords

pyword

Parent

Usage rules

Default
units or
value

Examples

Nfs |

ver

Root element

Specifies the version of file
format (2.0). It shall follow the
root element. Informs parsers of
the version of XML exchange
format used and allows them to
know what keywords to expect.

<Nfs_ver>1.0</Nfs_ver>

File

ame

Root element

Specifies the file name.
Normally follows the keyword:
Nfs_ver. The file name shall
conform to 4.4.2. In addition,
the file name shall use the
extension ".xml". The file name
shall include only the name of
the file. Path information is not
permitted.

<Filename>
My_file.xml
</Filename>

File]

| ver

Root element

Tracks the revision level of'a
particular .xml file. Revision
level is set at the discretion of
the originator of the(file.

<File_ver>2.0</File_ver>

Dat4

_source

Root element

Indicates the soufce of the data
included in the’file. The value
shall be "measurement"”,
"computation" or "simulation”

<Data_source>
measurement
</Data_source>

Datd

Root element

The Malue can contain blanks,
beof’any format, but shall be
limited to a maximum of 20
characters. The month shall be
spelled out for clarity. The
parser considers this
information as a data string and
does not interpret it.

<Date>March 12, 2008</Date>

Sou

ce

Root element

The value can contain blanks
and be of any format. The
parser considers this
information as a data string and
does not interpret it.

<Source>
Prepared by A.B. Smith
</Source>

Dis

dalmer

ROOU erement

e vatue cam contaim branks
and be of any format. The
parser considers this
information as a data string and
does not interpret it.

<Dischamer
This file contains results
of near-field scan. Other
use is not guaranteed

</Disclaimer>

Copyright

Root element

The value can contain blanks
and be of any format. The
parser considers this
information as a data string and
does not interpret it.

<Copyright>
Copyright 2008, XYZ Corp.,
All Rights Reserved
</Copyright>
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Table C.2 — Global keywords

Keyword Parent Usage rules Default Examples
units or
value
Note Any element Optionally adds information <Notes>
except those about the component, setup, Use this section for any
containing a probe, data, etc. The value can special notes
value. contain blanks, and be of any </Notes>

format. A notes section can be
inserted anywhere in the file
and the number of note sections
in the file is not limited, The
parser considers this
information as a data string and
it does not interpret it.

Docyment Any element Optionally adds the paths to <Documentation>
except those files containing documentation Project doc.pdf
containing a on the project. The path shall Measurement_descr.doc

value. conform to 4.4.2 and 4.4.3. </Documentation>
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Table C.3 — Component section keywords

Keyword

Parent

Usage rules

Default
units or
value

Examples

Component

Root element

Contains information on the
component being scanned. This
section contains only elements
relative to the component.

<Component>
Component elements
</Component>

Name

Component

Specifies the component Name.
The parser considers this
information as a data string and

<Name>Board_1</Name>

does not Iinterpret It.

Manpufacturer

Component

Specifies the manufacturer of
the component. The value can
contain blanks and be of any
format. The parser considers
this information as a data string
and does not interpret it.

<Manufacturer>
XYZ Corp
</Manufacturer>

Statpus

Component

Describes the present status of
the equipment under test.
Information such as operating
conditions, hardware and
software configuration may be
included. The parser considers
this information as a data string
and does not interpret it.

<Status>
Software version 4.1
Device maskset A0O4A
Supply voltage 5.3V
</Status>

Image

Component

Contains information on the
image associated to the
component being scanned:
More details are given inn\4.10.
This section contains®>only
elements relative to the image.

<Image>
Image elements
</Image>

Path

Image

Specifies the path‘name of the
picture of the component under
test. The fileyhame, extension
and path shalConform to 4.10.

<Path>
./limages/mpcxxxx.jpg
</Path>

<Path>mpcxxxx.jpg</Path>

Unit

Image

Specifies the units of the size
andr~ offset of the image. The
value shall conform to 4.5.5. If
this keyword is omitted, the
units are assumed to be "m".
Angles are in degrees.

<Unit>mm</Unit>

XsiZ
YsiZ
Zsiz|
RsiZ
HsiZ
Asiz
BsiZ

[ Y

Image

Specifies the size of the image
in a direction in the specified
units. The keywords shall
conform to the coordinate
system specified by the
keyword: Coordinates. Data
shall conform to 4.6.6. The
value shall be numerical (see
4.52)

<Xsize>50</Xsize>

Xoffset
Yoffset
Zoffset
Roffset
Hoffset
Aoffset
Boffset

Image

Specifies the offset of the image
in a direction in the specified
units. The keywords shall
conform to the coordinate
system specified by the
keyword: Coordinates. Data
shall conform to 4.6.6. The
value shall be numerical (see
4.5.2).

<Xoffset>2</Xoffset>

Vx
Vy

Image

Specifies the vectors of the DUT
reference plane of (see 4.6.5).
The Vx, Vy and Vz coordinates
may be absolute or normalised
and are separated by spaces.
All three vectors shall be
present. The three vectors shall

Vx:100
Vy:010
Vz:00 1

<Vx>1 0 0</Vx>
<Vy>0 1 0</Vy>
<Vz>0 0 1</Vz>
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Keyword Parent Usage rules Default Examples
units or
value

be orthogonal.

If the keywords are omitted, the
default values are assumed for
the reference plane.

Object3d Component Contains information on the 3D <Object3d>
object associated to the 3D object elements
component being scanned. </Object3d>

More details are given in 4.11.
This section contains only
elements relafive to the 3D

image.

Path Object3d Specifies the path name of the <Path>
3D object of the component ./13D_objects/mpcxxxx.ob)
under test. The file name, </Path>

extension and path shall

conform to 4.11. <Path>mpcxxxx.obj</Path>

Mappbj Object3d Specifies the path name of the <Mapabj>
3D map object of the component .[images/mpx.jpg
under test. The file name, </Mapobj>

extension and path shall

conform to 4.11. <Mapobj>mpx.jpg</Mapobj>|
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