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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

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

interested IEC National Committees.

3) IEC Publications have the form of recom
Committees in that sense. While all reasonab
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

the latter.

5) IEC itself does nof provide conformity. Independent certification bodies provide conformity
assessment seryi i 6 IEC marks of conformity. IEC is not responsible for any
services carried oyt by |

7) No liability shall dtta directors, employees, servants or agents including individual experts and
members of itg technical co EC National Committees for any personal injury, property damage or
other damagé © whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses ansing Ou ation, use of, or reliance upon, this IEC Publication or any other IEC

9) Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
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”.

IEC 61967-1-1, which is a technical report, has been prepared by subcommittee 47A:
Integrated circuits, of IEC technical committee 47: Semiconductor devices.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
47A/827A/DTR 47A/833/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61967 series under the general title Iptegrated circuits —
Measurement of electromagnetic emissions can be found on the IEC wehsite.

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

Future standards in this series will ca
standards in this series will be updated

N
IMPORTANT - The ‘celour. Wer page of this publication indicates
that it contains col i re\c idered to be useful for the correct
understanding
colour printer.
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INTRODUCTION

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

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
to store the information and data in a single file or multiple files. Moreover, the ASClI-based
XML format allows the files to be compressed to a very high level with_readily available
compression software.

The three conventional coordinate systems (cartesian,

allow complex test environments to be well described.

The version of the exchange format described in this
will add items, such as new keywords and rules, co

backward compatibility.

O
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INTEGRATED CIRCUITS -
MEASUREMENT OF ELECTROMAGNETIC EMISSIONS -

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

1 Scope

simulation software.

It should be noted that, although it has been developed
restricted to this application.

The exchange format can be applied to emission

2 Normative refere

The following re
For dated refere ,

of the referenced dox

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply:

311

section

XML element placed one level below the root element or within another section; contains one
or more XML elements, but no value

3.1.2
parent
keyword, one level above another keyword (child)
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3.1.3
child
keyword, one level below another keyword (parent)

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

41 General
The following rules and guidelines ensure that files intended for e il be gorrectly

recognised and processed by viewers and processors. Examp onforming to
the present exchange format are given in Annex A

4.2 XML requirements
4.21 General

4.2.2 XML declaratio

Although the XML declar i viL file, the near-field scan file should include
an XML declaratign, de i parsers. An NFS file parser does not interpret
this header. <>

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
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:

<Keywords> <!—- 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.

<Keyword>text</Keywords>
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The contents of an element may consist of one or more other elements or a value (numerical,
or alphanumerical). For clarity, tab characters may be used for indenting. Except when used
for surrounding keywords, triangular brackets "<" and ">" shall not be part of content.

An empty element may be included to indicate that a particular keyword exists, but has no
content:

<empty element/>

4.2.4 Root element

The XML file shall contain one, and only one, root element. It encloses all the other elements
and is therefore the sole parent element to all the other elements. The ag of the root
element is placed at the beginning of the file or after the XML declaratiof present. The
end-tag of the root element is at the last entry of the file.

4.2.5 Comments

Comments may be inserted into the file between “<!--" and > g is given below:

<!-- this line is a comment -->

comment and may be ignored.

4.2.6 Line terminations
In order to facilitate readgbil it \ e file into lines. The line termination

sequence shall be either\a arriage return character followed by a
linefeed character.

4.2.7 Eleme

The order of the elen S Q , but their hierarchy shall be respected.

example layo

<Keyword
<Keywokd2>
<Keywory2N> N/ </Keyword2ls>
<Keywdoxd22>\ ... </Keyword22>
</Keyword2 s>
<Keyword3> ... </Keyword3>

An acceptable equivalent layout of the example:

<Keyword3> ... </Keyword3>
<Keywordl> ... </Keywordl>
<Keyword2s>
<Keyword22> ... </Keyword22>
<Keyword2l> ... </Keyword2ls>
</Keyword2>

In this layout the order is changed, but the hierarchy is respected.
An unacceptable layout of the example:

<Keyword2> ... </Keyword2>

<Keyword22> ... </Keyword22> Documents
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<Keyword2l> ... </Keyword2ls>
<Keyword3>

<Keywordl> ... </Keywordl>
</Keyword3>

In this layout the hierarchy is not respected.

4.3 Keyword requirements
4.31 General

Keywords, placed in start- and end-tags, are used to introduce descriptions, values and
sections that are specific to NFS measurements and simulations. A list of keywords is given in
Annex B and a more detailed description of each keyword is given Apnex C. Some
keywords, such as Frequencies, Unit, List, etc, may be present in seveka ons. A parent
e file can

be correctly parsed by an NFS parser.

4.3.2 Keyword characters

a line termination sequence. For example, the
alphabetical or numerical characters ca
If needed, the underscore "_" charact

is not permitted. Only
Spaces are not permitted.

4.3.3 Keyword syntax

The content of the files is g s.8hall be written in lower case starting
with an upper case letter.

4.3.4 Root elemen

As described in@
following keyword

purposes in the file

ormat is used for other applications, other keywords may be used in
FS parsers may not be able to parse the file.

the root elem

4.4  File structure
4.41 General
The information to be exchanged may be stored in a single XML file or in several XML and

data files. The following rules and guidelines ensure that the files can be correctly located by
an NFS parser.

4.4.2 File names

To facilitate portability between operating systems, file names should have a base name of no

more than forty characters followed by a period ".", followed by a filename extension of no
more than three characters. The file name and extension shall use characters from the set
(space, " ", 0 x 20 is not included):
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4.4.3 File paths

In order to ensure portability and compressibility, only relative paths can be used to define a
path name. An absolute path is not exportable and is not permitted. The relative path shall
start with "./" to indicate that the path name of the picture file will be appended to the path of
the current 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 current XML file.

4.4.4 Single XML file

When the information is contained in a single XML file, it shall cok rules and
guidelines applicable to XML files, as described in 4.2.

Data is included in the Data section of the file within the XML ele g the keyword: List.

4.4.5 Multiple XML files

main directory.

din directory

: XML_File1.xml
s XML_File2.xml
fraeeaes XML_File3.xml

.........

R XML_FileN.xml

IEC 870/10

Figure 1 — Multiple XML files

4.4.6 Separate data files

Information may be contained in a single file or multiple XML files and the data contained in
one or more additional data files. XML files shall conform to the rules and guidelines
applicable to XML files, as described above and in 4.2. Data files shall contain only lines of
data as described in 4.8. The names and paths of the data files are defined by the keyword:
Data_files and shall conform to 4.4.2 and 4.4.3.

In order to ensure portability and compressibility, the data files shall be placed either in the
same directory as the XML files or in a sub-directory located at the same level or a lower level
as the XML files, as shown in Figure 2. It is not permitted to locate the additional files at a
higher level than the XML files.
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4.4.7 Additional files

An XML file may contain references to other files such as image files (Keyword: Image) and
document files (Keyword: Documentation). In order to ensure portability and compressibility,
these additional files shall be placed either in the same directory as the single XML file or in a
sub-directory located at the same level or a lower level as the XML files, as shown in Figure 3.
It is not permitted to locate the additional files at a higher level than the XML files.

4.4.8 File compression

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 d in the same
directory.

D Main directory

R, XML_File1.xml

. XML_File2.xml

......... Data_file1.dat

- Data_file2.dat D Sub-directory

S Data_fifeN.da s Data_file1.dat
- Data_file2.dat
R Data_fileN.dat

71/10 IEC 872/10
he samme directory Figure 2b — Data files in a sub-directory

Figure 2 — XML files with data files
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D Main directory D Main directory

frevneens File1.xml freveeess File1.xml|

freeees File2.xml raceeens File2.xml
é ........ |magejpg

-------- Document1.doc IE' ...........
: Sub-director
ERERRIEE Document2.pdf e Y

IEC 873/10

Figure 3a — Additional files in the same directory Figure 3b

Figure 3 — Additio ite

4.5 Values

4.5.1 General

When an element contains a value, this 9 cal value (e.g. “123.45”), a numerical
value with units (e.g. “123,45 MThis is text string number 2”).

4.5.2 Numerical value s
al form with the period as the decimal separator

Numerical value
(e.g. “123.45") o i .g. K\2345e2). Spaces " " and commas "," which are often
used as thousand se 5 3 ar ¢haracters, are not allowed.

In cases whers 2 i values are required, they shall be separated by spaces " "

4.5.3 s 3 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
description, etc. A text string may contain any of the alphanumerical characters given in 4.3.2.

4.5.5 Valid units

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

Although not strictly a near-field parameter, power flux density has also been included in the
list of valid units for completeness.

Valid units are:

V = volt A = ampere W = watt ohm Documents
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Hz = hertz m = metre s = second
Inverse units are also valid:

S = siemens =1/ohm
Combined units are permitted, such as:

V/m = volt per metre
A.m = ampere metre

/V.m = per volt metre

Valid scaling factors are:

T =tera: 1e12 k = kilo: 1e3
G =giga: 1e9 m = milli: 1e-3

M = mega: 1e6 u = micro: 1e-6

contain brackets in a
and dB(m) for d@r
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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 1uVv
Current dBA dB ampere 1A
Current dBuA dB microampere 1 uA
Electric field strength dBV/m dB volt per metre ( \\\//m
Electric field strength dBuV/m dB microvolt per metﬁ< N N u%
Magnetic field strength dBA/m dB ampere per me( \ 1\<m S
Magnetic field strength dBuA/m dB mlcroamperm\t\& \ 1M/m
Power flux density dBW/m?2 dB watt per e metr& Mm2

Power flux density dBm/m?2 dB mﬂhwatt}n\ﬁkr%%s\ > 1 mW/m?2
Performance factor@ dB(V.m) / d/l':%/o\\{%s\ X TV.m

Performance factor@ dB(A.m) (\\%&%Pf\e TT%Q 1A.m

N\
Performance factor@ d%h m) < d§0h\nﬂ19r@/ 1Q.m

Performance factor? dB(cﬁR/m) \SQOMGUG 1.Q/m

Performance factor@ d%(s_m()—\ dB %mens metre 1S.m

Performance factor@ ( /’\S»R(\S{n) J ‘\@siemens per metre 1S/m

Performance factor dB( dB metre 1m

Performance f4 oréx S \{N > dB per metre 1/m
PerformanCM(a\\/\ dB(/\> dB per volt metre 1/(V.m)

Performance{é:\%i }ﬁkﬁ\.m) dB per ampere metre 1/(V.m)

Perform/aﬁb\f&{ol’\\ dB(V/m?) dB volt per square metre 1 V/m?2
mg\ce f@g \ \/ dB(A/mz) dB ampere per square metre 1 V/m?2

Per
PMMG‘%\> dB(/m2) dB per square metre 1/m?2

Perforthoé dB(m?/V) dB square metre per volt 1 mV
Performance factor? dB(m?/A) dB square metre per ampere 1 m2/A
Performance factor® dB(m?) dB square metre 1 m2

The corresponding linear units are also permitted.

@ Details of the performance factor are given in 4.9.

4.6 Coordinate systems
4.6.1 General

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.
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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.

IEC 875/10

Y

IEC 876/10

Figure 5 — Left-hand cartesian coordinate system
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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.
Z Fh
A ] H
............ Fa
F,
r=0 . P(r,A,
[e]
0<A<360
IEC 877/10
dbordinate system
4.6.4 Spherlcil co
Similarly, the spheyica ina Y assumes that the azimuth angle (A) lies in the XY
plane of a cartesiag<coordina dgnd that the zenith angle (B) lies between the Z-axis
of a cartesian cogrd and he vector r, as shown in Figure 7. In order to avoid the
use of negatiy > enith angle shall be used in preference to the elevation

ane and the vector r), which is used for antenna radiation

diagrams Aor exampte
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IEC 878/10

Figure 7 —

4.6.5 Coordinate offsets

respectively. Offsets i

way.
4.6.6 Image co;r '

: Xsize, Ysize, Zsize, Rsize, Hsize, Asize and Bsize. The
t from the origin of the scan table this offset is specified using
, Zoffset, Roffset, Hoffset, Aoffset and Boffset. Figure 8 and
gnd dimensions of the image for right-hand and left-hand cartesian

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 for the size (e.g. Xsize and Ysize) and offset (e.g. Xoffset and Yoffset), etc) of the image.
When using spherical or cylindrical coordinates, the flat picture has no meaning. Nevertheless,
a picture of the component, measurement setup, etc. may be included, even though it cannot
be overlaid on the scan. In this case, no size and offset keywords shall be included in the
document.

More details of how images shall be included in the project are given in 4.10.
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}f Z axis is vertical (positive upwards)
Ymax p-----t-----1------
Ysize Scan area Image
YO p-----p--o--e----- . .
Yoffset 5 5
Image origin — Xsize —i /\< O\

/ ! XIO

Absolute origin Xoffset
rea\origin

IEC 879/10

Figure 8 — Offsets and imz g (right-hand cartesian)

Absolute origin

X0 Xmax
‘L | ! . » X
Image origi ; _ ! :
: Xsize — >
fset ! ! '
YO\t -----t-----f------
Ysize Scan area Image
Ymax {-----f-----1------1
______ Y ____
M Z axis is vertical (positive upwards)
Y IEC 880/10
Figure 9 — Offsets and image positioning (left-hand cartesian)
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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.

The Figure 10 to Figure 13 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.

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-dime
the XY, AH or BA plane, depending on the coordinate system. Figure 10

therefore be limited to 180° and 90°.

Table 2 shows the relationship between the azim
component for each coordinate system.

IEC 881/10

Figure 10 — Field orientation — Right-hand cartesian coordinate system
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< 360°/
< 1809

o o
IA A
SO

Fy

Figure 11 — Field orientation — Left-

Fn

IEC 883/10

Figure 12 — Field orientation — Cylindrical coordinate system
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Fe

Figure 13 — Field orientation —
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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
90 90 h

- 0 r

Spherical 0 90 b
90 90 a

4.8 Data syntax

4.8.1 General

The data may be organised with coordinate inf
coordinate information.

’ y z) followed by data values for each
requencies specifies the frequencies at

which data is included -hich the lines are inserted in the document

is not important.
Axis1 Axis2 ,@

The coordinate_systewn used and the type of field orientation are specified using the keyword:
Coordinates. In order o simplify the reading of the data, the order of the coordinates is fixed
and only the values Shown in Table 3 shall be used. The values are not case sensitive.

Table 3 — Permitted values for the keyword: Coordinates

. Order of Field orientation
Coordinate system
axes None Azimuth Azimuth and zenith
Right-handed X z Xyz xyzc or xyzcf xyzcd or xyzcdf
cartesian Y 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

When the field orientation is frequency dependent (e.g. when the orientation of the field is
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optimised for the maximum field strength) "f" is added at the end of the value. In this case, the
field orientation data (C or C D) precedes the data for each frequency.

Axis1 Axis2 Axis3 C1 D1 data_f1 C2 D2 data_f2 ........ Cn Dn data_fn
4.8.3 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 yalue 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.

Field orientation data is not permitted.

The measurement data values are separated by a
4.2.6). This allows the data to be organised in i
The data shall be ordered as shown in

4.8.4 Data format

level at which the default criterion is attained. If a single default criterion is required then the
description shall be included within Criterion tags as shown in Clause A.8. The single data
criterion is then valid for all data values.

In many cases, particularly when scanning complex devices, it is desirable to specify several
default criteria and be able to associate each data value with a specific criterion. This can be
achieved by inserting an Index keyword followed by a Description keyword for each criterion,
as shown in Clause A.6. In order to associate a specific criterion with a data value, the index
of the specific criterion is inserted in the data after the corresponding value for each point and
each frequency.

4.8.5 Data notation
Data and coordinates may be expressed in decimal notation (e.g. 123.45) or scientific
notation (e.g. 1.2345e2). Units may also be defined for the coordinates and data. As the

values are stored in ASCII form, the number of digits and the type of notation has a direct and
significant effect on the file size, especially when the file contains data for many pobta.cuments

Document Sharing Hub

Full document details: IEC TR 61967-1-12010


http://www.avadocuments.com/doc/iec-tr-61967-1-1-2010
http://www.avadocuments.com/doc/iec-tr-61967-1-1-2010

TR 61967-1-1 © IEC:2010 - 25—

It can be seen from the example above that, for the same number, the decimal notation
requires fewer characters than the scientific notation. However, 0.0000012345 requires more
characters than 1.2345e-6. If this value concerns for example a voltage, defining the units as
uV, this allows the data to be written as 1.2345, which requires 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.

@%
S
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Table 4 — Order of measurement points when coordinates are not included

Cartesian coordinates

Cylindrical coordinates

Spherical coordinates

x0

x1

Xmax

x0

x1

Xxmax

x1

Xxmax

x0

x1

Xmax

y0
y0

y0
y1

y1

y1

y1

ymax

ymax

ymax

z0
z0

z0

z0

z0

z0

Zmax

Zzmax

Zmax

Zzmax

Zmax

r0
r1

rmax

r0

r1

rmax

r1

rmax

r0
r1

rmax

AO
AO

AO

A1

A1

A1

A1

A1

Amax

Amax

Amax

hO
hO

hO

hO

hO

hO

hmax

hmax

hmax

hmax

hmax

r0
r1

rmax

r0

r1

rmax

r1

rmax

r0
r1

rmax

BO
BO

BO
B1
B1

B1

B1

Bmax

Bmax

Bmax

AO
AO

AO

AO
AO

Amax

Amax

Amax

Amax

Amax
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4.9 Performance factor

The performance factor of the probe may be included in the Perf_factor section of the probe
section.

The performance factor PF of a probe relates the measured or applied value (e.g. power
in dBm, or voltage) to the field strength (e.g. H-field in V/m) and may be defined in one of two

ways:
pr1=ME.
F
or PF2=—F
Mg
where

Mg is the measured or applied value;

F is the measured or generated field streng

and dB(m) for dB metre).

By default, units are assumed to

If the unit S
etc.), the per man e factor is assumed to have been taken into account. In th|s case a
Perf_factor sectionds not required.
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Table 5 — Performance factor linear units

Performant.:e factor PF1 = MJF PF2 = FIM,
equation

Field strength units

£ Alm Vim W/m?2 Alm Vim W/m?

\" ohm.m m A/m? S/m /m m2/A

Measured or
applied signal

units A m S.m V/m2 /m m m2/V
M

w V.m A.m /m? /V.m

Table 6 — Performance facto?ogzu't\ic

O
Performance factor dB(PF1) 5/dB(M,)= \d G dB(PF2) = dB(F)-dB(M,)
equation & F

Field streggth units dBA/m Vim \Klmz dBA/m dBV/m dBW/m?2

dBV | dB{shm. dB dB[X/m?2) dB(S/m) dB(/m) dB(mZ/A)

Measured or w

applied signal Kd/i d . dB(V/m?2) dB(/m) dB(ohm/m) dB(m2/V)
units (M)

@\ N )B(A.m) dB(/m?) dB(/V.m) dB(/A.m) dB(m?)

distance fr
a function of . The Frequencies section defines the frequencies at which the probe
performance factorNs/épecified and the performance factor values are given in the List section.
Only one value shall be specified for each frequency. Care should be taken to include
sufficient frequencies to describe the characteristic accurately. An example file for an
emission scan is shown in Clause A.7.

For an immunity scan, the probe generates a field (electrical or magnetic) which decreases
with increasing distance. It is therefore necessary to define the performance 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 performance factor is
specified and the performance factor values are given in the List section. In this case, the List
section shall contain lines consisting of an altitude followed by the performance 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.8.
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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

Image files, typically containing a picture (photo) of the component should be in JPEG format
and use the extension .jpg or .jpeg. Other file types may be used, but viewers and processors
may not be able to display the image correctly.

4.10.3 Image file name and path

The path and filename of the image file is spe
conform to 4.4.2 and 4.4.3.

O
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Annex A
(informative)

Example files

A.1  Minimum default file

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs vers>
<Filename>Minimum NFS file.xml</Filename>
<File vers>1l</File vers
<Data>
<Measurement>
<List>
26e-3 29e-3 2e-3 -58
</List>
</Measurement >
</Data>
</EmissionScan>

unspecified frequency.

All values are default, as follows.

e All offset@
e Measuremerits

in dBm.

For suckha mi ile, I is strongly recommended to choose a file name describing clearly
the measure itighs (e.g. Devicename_xxxMHz.xml). Additional information can be
added by including the, appropriate keywords or a notes section.
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A.2 File with magnitude and angle data

<?xml version="1.0" encoding="UTF-8"?>
<EmissionScan>
<Nfs ver>1.0</Nfs vers>
<Filename> magnitude angle data.xml</Filenamesx>
<File vers>1l</File ver>
<Data>
<Frequencies>
<Unit>MHz</Units>
<List>100 200 300 400</List>
</Frequenciess>
<Measurement>
<Formats>ma</Formats>

<List>
26e-3 29e-3 2e-3 -58 22 -60 35 -59 42 -55 51
</List>
</Measurement >
</Data>
</EmissionScan>
This example shows a file with data for one point| at (folr frequen with magnitude and

angle data as follows.

e The coordinate system is right-f

e Data is in the frequency domajr { 8_is magnitude expressed in dBm and
angle.

e All other values arg
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