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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

m

15

Emission requirements
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationi"compris
all national electrotechnical committees (IEC National Committees). The object of IE€\is to prom
international co-operation on all questions concerning standardization in the electrical and-electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Tecghnical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiehal Committee interes
in the subject dealt with may participate in this preparatory work. Internatienal, governmental and n

ng
pte
To
ns,
EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express,as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical\\committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsiblé’for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatiq
transparently to the maximum extent possible in‘their national and regional publications. Any diverger
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestationief conformity. Independent certification bodies provide conforn
assessment services and, in some areas;-access to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certjfication bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out-of_the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn\te’ the Normative references cited in this publication. Use of the referenced publicationg
indispensable for\the correct application of this publication.

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

by
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all
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of

is-redline version of the official IEC Standard allows the user to identify the chang

has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard CISPR 32 has been prepared by CISPR subcommittee
Electromagnetic compatibility of information technology equipment, multimedia equipment and
receivers.

This second edition cancels and replaces the first edition published in 2012. This edition

co

nstitutes a technical revision.

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

ed

ition:

a)
b)
c)
d)

TH

additional requirements using FAR,

additional requirements for outdoor unit of home satellite receiving systems,
addition of new informative annexes covering GTEM and RVC,

numerous maintenance items are addressed to improve the testing of MME,

e text of this publication is based on the following documents:

FDIS Report on voting
CIS/1/498/FDIS CIS/1/501/RVD

FJll information on the voting for the approval of this publication can be found in the report pn
voting indicated in the above table.

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

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

* | reconfirmed,

* | withdrawn,

» | replaced by a revised edition, or

* [ amended.

INE‘ORTANT — The /colour inside' logo on the cover page of this publication indicatds
thpt it contains-“colours which are considered to be useful for the corre¢t
urjderstanding (of-its contents. Users should therefore print this document using |a

CdQ

lour printer

Th

e contents of the corrigendum of June 2016 have been included in this copy.
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ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements

1 Scope

NQTE Blue coloured text within this document indicates text that will be aligned with the future MME _immunity
puplication CISPR 35.

THis International Standard applies to multimedia equipment (MME) as defined #1°3.1.24 and
having a rated r.m.s. AC or DC supply voltage not exceeding 600 V.

Equipment within the scope of CISPR 13 or CISPR 22 is within the scope’ef this publication
MME intended primarily for professional use is within the scope of this-publication.

THe radiated emission requirements in this standard are not.intended to be applicable to the
inrlentional transmissions from a radio transmitter as definedyby the ITU, nor to any spurious
emissions related to these intentional transmissions.

Equipment, for which emission requirements in_thé frequency range covered by this
publication are explicitly formulated in other G#SPR publications (except CISPR 13 apd
CISPR 22), are excluded from the scope of this_publication.

THis-document-doesnot-containrequirementsforin-sitbassessment: In-situ testing is outsifde
th¢ scope of this publication-and-may-notle used-to-demonsirate compliance-with-it.

THis publication covers two classes of MME (Class A and Class B). The MME classes dre
specified in Clause 4.

THe objectives of this pubtication are:

1)| to establish requirements which provide an adequate level of protection of the radio
spectrum, allowing’radio services to operate as intended in the frequency range 9 kHz|to
400 GHz;

2)| to specifypfocedures to ensure the reproducibility of measurement and the repeatability|of
resultss

2 | Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Iatest edition of the referenced document (including any
amendments) applies.

CISPR 16-1-1:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-1:2010/AMD1:2010

CISPR 16-1-1:2010/AMD2:2014
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CISPR 16-1-2:2003 1, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

Cl
Cl

SPR 16-1-2:2003/AMD1:2004
SPR 16-1-2:2003/AMD2:2006

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas
and test sites for radiated disturbance measurements

Cl

Cl
ar
dis
Cl
Cl

Cl
ar

SPR 16-1-4:2010/AMD1:2012

SPR 16-2-1:2008 2, Specification for radio disturbance and immunity measuring a
d methods — Part 2 1: Methods of measurement of disturbances and immunity — %ﬁt
bturbance measurements

SPR 16-2-1:2008/AMD1:2010 Q
SPR 16-2-1:2008/AMD2:2013 (-1:1/

-

SPR 16-2-3:2010, Specification for radio disturbance and immu Q’easunng apparaf]
d methods — Part 2-3: Methods of measurement of disturbances @§ immunity — Radiat|

/s
ed

/s
ed

disturbance measurements
CISPR 16-2-3:2010/AMD1:2010
CISPR 16-2-3:2010/AMD2:2014 << O
CISPR 16-4-2:2011, Specification for radio disturbanc Q@/mmunn‘y measuring apparatlus
arld methods — Part 4-2: Uncertainties, statistic %ﬂ limit  modelling — Measurement
ingtrumentation uncertainty
7
X |
_'_' R 6-4-3 951_3-_ s on o adio disturbance a3nq ML meast q_g_
5___' and-—methods P4 4-3 Unece :_lzi-__'_ cS—ana m mode ng Sta ;a_.[
considerations-in-the-determination-of EMC-é6ompliance-of-mass-produced-products
Amendment 1 (2006) xO
o
IEC 860050-161-1900 lnfarnghnn:\l'\\ artrotachnical /ocabilary Chanter 141 -
IE-60050-161-1990nternational——Electrotechnical Vooobulos Chanio 4
Elp .,
IEC 61000-4-6:2008 3 él)ctromagnetic compatibility (EMC) — Part 4-6: Testing ahd
measurement techmqt@ Immunity to conducted disturbances, induced by radio-frequency
figlds
NS
ISP IEC 1702&@ 5, General requirements for the competence of testing and calibratipn
laboratories v
ANSI C@ 2006, American National Standard (for) Electromagnetic Compatibility — Radiatpd
Emissioh Measurements in Electromagnetic Interference (EMI) Control — Calibration |of
Anténnas (9 kHz to 40 GHz)

1

First edition (2003). This first edition has been replaced in 2014 by a second edition CISPR 16-1-2:2014,
Specification for radio disturbance and immunity measuring apparatus and methods — Part 1-2: Radio
disturbance and immunity measuring apparatus — Coupling devices for conducted disturbance measurements.

2 First edition (2008). This first edition has been replaced in 2014 by a second edition CISPR 16-2-1:2014,

Specification for radio disturbance and immunity measuring apparatus and methods — Part 2-1: Methods
measurement of disturbances and immunity — Conducted disturbance measurements.

of

3 Third edition (2008). This third edition has been replaced in 2013 by a fourth edition IEC 61000-4-6:2013,
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immunity to conducted

disturbances, induced by radio-frequency fields.



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

-12 - CISPR 32:2015 RLV © IEC 2015

IEEE Std 802.3, IEEE Standard for Information technology — Specific requirements — Part 3:
Carrier Sense Multiple Access with Collision Detection (CMSA/CD) Access Method and

Physical Layer Specifications

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

published). It is noted that some terms and definitions will only be used in one of these two public%

pufposes of consistency they are intentionally included in both. ,\
3.1.1 K2 )
AC mains power port le/
port used to connect to the mains supply network Q‘

defined as AC mains powered equipment.

S

3.1.2 <<
anfalogue/digital data port 9
signal/control port (3.1.30), antenna port (3.1.3), wireQ

stiain relief member(s)

\\g\@

3.1.3 $

antenna port @
pdrt, other than a broadcast receiver tuner&rt (3.1.8), for connection of an antenna used
infentional transmission and/or receptior\@ radiated RF energy

3.4.4 C}\O

arrangement .

34.5 O

asisociated equip%\on}

A

equipment neQ&to exercise and/or monitor the operation of the EUT

Note 1 to @ AE may be either local (within the measurement or test area) or remote.
3. .é&v
a equipment

NQTE Terms and definitions related to EMC and to relevant phenomena are given in IEC 60050-161.
nofed—that A common set of definitions has been written for both CISPR 32 and the future CISPR
iohs but

Nofe 1 to entry: Equipment with a DC power port which is powered by a dedi@@ AC/DC power converte

etwork port (3.1.32), broadcq
regeiver tuner port (3.1.8), or optical fibre port (3.1.2€8§stith metallic shielding and/or meta

phlysical layout and orientati of all the parts of the EUT,~ocal AE and any associat
capling, located within thec) area

33

S

st
lic

or

equipment which has a primary function of either (or a combination of) generation, input,
storage, play, retrieval, transmission, reception, amplification, processing, switching or control

of audio signals

3.1.7
broadcast receiver equipment
equipment containing a tuner that is intended for the reception of broadcast services

Note 1 to entry: These broadcast services are typically television and radio services, including terrestrial

broadcast, satellite broadcast and/or cable transmission.
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3.1.8

broadcast receiver tuner port

port intended for the reception of a modulated RF signal carrying terrestrial, satellite and/or
cable transmissions of audio and/or video broadcast and similar services

Note 1 to entry: This port may be connected to an antenna, a cable distribution system, a VCR or similar device.

eHite—recepton—ssystem

3.1.9 2
cdmmon mode impedance (1?
aslymmetrical mode (see CISPR 16-2-1) impedance between a cable attach’q;i' 0 a port a
th¢ Reference Ground Plane (RGP) (b

Nofe 1 to entry: The complete cable is seen as one wire of the circuit and the}éi)?ﬁ seen as the other wirgl of

thg circuit. The common mode current flowing around this circuit can lead to t ission of radiated energy] of

EUT. g\
@)
3.1.10
X

cgnfiguration
operational conditions of the EUT and AE, consisting of\hgset of hardware elements selected
to|comprise the EUT and AE, mode of operation .23) used to exercise the EUT aphd

d

=

arfangement (3.1.4) of the EUT and AE <
)

3.1.11 D
cgnverted common mode current ‘\®
aslymmetrical mode current converted fr Qdifferential mode current by the unbalance of pn
atfached cable and/or networkﬂel—terc{gﬁ;an—e%ﬂ—éul

QY
3.1.12 C)\\

.

D¢ network power port .
pdrt, not powered by a dedj d AC/DC power converter and not supporting communicatign,
th@t connects to a DC su etwork

Nofe 1 to entry: Equip@@vith a DC power port which is powered by a dedicated AC/DC power convertel is

cofsidered to be AC nzaol owered equipment.

example Ethern orts which include Power Over Ethernet (POE).

3.1.13 Q

enclo port
phyg;.s I boundary of the EUT through which electromagnetic fields may radiate

Nofe 2 to entry@@power ports supporting communications are considered to be wired networks ports, [for

3.1.14

entertainment lighting control equipment

equipment generating or processing electrical signals for controlling the intensity, colour,
nature or direction of the light from a luminaire, where the intention is to create artistic effects
in theatrical, televisual or musical productions and visual presentations

3.1.15

Equipment Under Test

EUT

multimedia equipment (MME) being evaluated for compliance with the requirements of this
standard
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3.1.16
formal measurement
measurement used to determine compliance

Note 1 to entry:

me

asurement. It is the measurement recorded in the test report.

3.1.17
function

op

eration carried out by a MME

15

This is often the final measurement performed. It may be carried out following a prescan

No|

redording, processing, controlling, reproducing, transmitting, or receiving single medium or multimedia co -
coptent may be data, audio or video, either individually or in combination. QD
3.1.18 Q’\
highest internal frequency (1/

highest fundamental frequency generated or used within the EUT ong est frequency
which it operates %Q

Nofe 1 to entry: This includes frequencies which are solely used within an inte rggd circuit.

3.1.19 << O

Information Technology Equipment Q

IT

re
my{
trg

No
an

LN
lo
frg

lo
AR

3.
la
as|

pg

equipment having a primary function of either (or a@bination of) entry, storage, displd

i telecommunication equipment. x§
.1.20 ‘\('\}~
B

.1.21 .
cal AE O

e 1 to entry: Functions are related to basic technologies incorporated in the MME such as: disp-le&i

E

bssages and which may be equipped with or more ports typically for informati

nsfer
®$

e 1 to entry: Examples include data processing&}quipment, office machines, electronic business equipm

rieval, transmission, processing, switching, or gg ol of data and/or telecommunicati

qguencies usable by a satellite receiver

O

v noise block convertor wgc‘h amplifies and converts broadcast satellite frequencies

F located within @\measurement or test area

.22 Q9

inched mon mode current
ymm @ mode current produced by internal circuitry and appearing at the wired netwd

g,
he

at

y7
pn
pn

ent

rt of the EUT
S

Note 1 to entry: Measurement of the launched common mode current requires the EUT port to be loaded by a
perfectly balanced termination.

3.1.23
mode of operation

set of operational states of all functions of an EUT during a test or measurement

3.1.24

MultiMedia Equipment

MME

equipment that is information technology equipment ( 9), audio equipment (3.1.6), vid

€q
€q

3.1.1
uipment (3.1.31), broadcast receiver equipment (3.1.7), entertainment lighting control

uipment (3.1.14) or combinations of these

€0


https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

CISPR 32:2015 RLV © IEC 2015 - 15—

3.1.25
optical fibre port
port at which an optical fibre is connected to an equipment

3.1.26
outdoor unit of home satellite receiving systems
outdoor unit which typically consists of a reflecting surface (or antenna) and an LNB

Note 1 to entry: The unit excludes the intermediate frequency amplifier and the demodulator included in the
indoor receiver.

3.1.27 A
pqrt . . Qy

phlysical interface through which electromagnetic energy enters or leaves the EUT (o

Nofe 1 to entry: See Figure 1. ‘(19
EUT (1/
Optical fibre port AC malnSQ r port

Enclosure port

<

QQ

_______________________ ‘\§
Antenna \"QQ

$ Wired network port
¥
O

\j\:\' Antenna port

.\:C/
. :T Signal/control port

'/\

3.1.28 Q%

primary fun n
anly funct'@ f an MME conS|dered essentlal for the user or for the majority of users—that

No e%to entry:  An MME may have more than one primary function. For example the primary functions of a basic
television set include broadcast reception, audio reproduction and display.

3.1.29

RF modulator output port

port intended to be connected to a broadcast receiver tuner port in order to transmit a signal
to the broadcast receiver

3.1.30

signal/control port

port intended for the interconnection of components of an EUT, or between an EUT and local
AE and used in accordance with relevant functional specifications (for example for the
maximum length of cable connected to it)
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(HDMI), IEEE Standard 1394 (“Fire Wire”).

3.

1.31

video equipment

equipment which has a primary function of either (or a combination of) generation,

Examples include RS-232, Universal Serial Bus (USB), High-Definition Multimedia Interface

input,

storage, display, play, retrieval, transmission, reception, amplification, processing, switching,
or control of video signals

3.

1.32

Wi twork port

n

port for the connection—fer of voice, data and signalling transfers intendeA

inferconnect widely-dispersed systems by direct connection to a single-user or (ti>ug
communication network#ewmp@—%ﬂew%w—aadmn@;%@
N

Note 1 to entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similar networksl/g

Nofe 2 to entry: These ports may support screened or unscreened cables and may alsof%gﬁ/ AC or DC po
where this is an integral part of the telecommunication specification. Q~

.2 Abbreviations

Fdr the purposes of this document, the following abbreviations apgly.

AAN Asymmetric Artificial Network Q<<
AC Alternating Current Q
AC-3 ATSC standard: digital Audio Compressm@C 3)
AH Associated Equipment, see 3.1.5 \\g\g

AN Amplitude Modulation D

ANIN Artificial Mains Network A‘\Q’

ATSC Advanced Television System@:ommittee

A Audio Visual \C)

BRSK Binary Phase Shift Keg)ng

CATV Cable TV networl@

CISPR International ial committee on radio interference
C Common Modle

C:]:AD Comm Vlode Absorbing Device

C\YP |ve Voltage Probe

D¢ &ct Current

DMB- T igital Multimedia Broadcast — Terrestrial

D Differential Quadrature Phase Shift Keying

nigifal Sitheceribar | ina

Digital Video Broadcast

DVB-C Digital Video Broadcast — Cable
DVB-S Digital Video Broadcast — Satellite
DVB-T Digital Video Broadcast — Terrestrial

DVD Digital Versatile Disc

(an optical disc format also known as a Digital Video Disc)
EMC ElectroMagnetic Compatibility
EUT Equipment Under Test, see 3.1.15

FAR Fully Anechoic Room

er
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FM Frequency Modulation
FSOATS Free Space Open Area Test Site
F/UTP Foil screened/Unscreened Twisted Pair

GTEM Gigahertz Transverse ElectroMagnetic

HDMI High-Definition Multimedia Interface

HID Human Interface Device

IEC International Electrotechnical Commission

IF ftermrediate Frequency

ISPB Integrated Services Digital Broadcasting

ISPB-S Integrated Services Digital Broadcasting — Satellite OD
ISPN Integrated Services Digital Network Q\
ISP International Standardisation Organisation (1:1’
ITE Information Technology Equipment, see 3.1.19 Q‘(b

Ty International Telecommunication Union Q

ITU-R International Telecommunication Union — Radio Comm ation Sector
ITU-T International Telecommunication Union — TeIecomm@cation Sector
LAN Local Area Network Q

LgL Longitudinal Conversion Loss \Q

Ld Local Oscillator \0\

LNB Low-Noise Block converter \\g\

MME Multimedia Equipment, see 3.1.24$

MPEG Moving Picture Experts Group A‘\Q

N$A Normalized Site Attenuationx©

OATS Open Area Test Site (@)
N\
OFDM Orthogonal Frequencﬁ?lwsmn Multiplexing

PC¢ Personal Comput@

POE Power Over net

POS Point Of S418

P$TN Public itched Telephone Network
P$U Po @Supply Unit (including a AC/DC power converter)
QAM &drature Amplitude Modulation
QPSK % adrature Phase Shift Keying

RH Radio Frequency

RCF9 Reference-GroundPRlane

RVC ReVerberation Chamber

SAC Semi Anechoic Chamber

STP Shielded Twisted Pair

TV Television

TEM Transverse ElectroMagnetic

UHF Ultra High Frequency

USB Universal Serial Bus

U/UTP Unscreened/Unscreened Twisted Pair

VCR Video Cassette Recorder
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VHF Very High Frequency
VSB Vestigial Side Band
xBase-T  Where x is 10, 100 and 1 000 as defined in the IEEE 802.3 series of standards
xDSL Generic term for all types of DSL technology
4 Classification of equipment
This standard defines Class A equipment and Class B equipment associated with two types of
er UI'UDU UIIViIUIIIIIUIIt.
Class A equipment is equipment which meets the requirements given in Table A.2, Table A|3,
Tdble A.9, and Table A.11, using the limitations defined in Table A.1 and Table A.8:
Class B equipment is equipment which meets the requirements given in Table'AZ4, Table A|5,
Tgble A.6, Table A.7, Table A.10, Table A.12 and Table A.13, using the limitations defined|in
Tgble A.1 and Table A.8.
The Class B requirements for equipment are intended to offer \adequate protection [to
brpadcast services within the residential environment.
Equipment intended primarily for use in a residential en¥inonment shall meet the Clasy B
limits. All other equipment shall comply with the Class A limits.
Brpadcast receiver equipment is class B equipment,
NQTE Equipment meeting Class A requirements may not-offer adequate protection to broadcast services withip a
regidential environment.
5| Requirements
THe requirements for equipment (covered within the scope of this publication are defined|in
Annex A.
6 | Measurements
6. General
This clause <defines the measurement facilities and instrumentation specific to the
measurement; of emissions from MME; it includes by reference the relevant basic
requirements given in the CISPR 16 series and other standards shown in the normative
references in this standard. It also defines how to configure and arrange the EUT, local AE

an

d, associated cabling, and provides the relevant measurement procedures.

The specification of the measurement facility, measurement equipment, procedures, and the
arrangement of the measurement equipment to be used are given in the basic standards
referred to in the tables in Annex A. Unless otherwise specified, the basic standards shall be

us

ed for all aspects of the measurement.

Where there are conflicts in the information presented in the CISPR 16 series and this

pu

blication, the content of this publication takes precedence.

The procedures to be used for measurement of emission levels depend upon several
elements. These include but are not limited to:

e the type of EUT,
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o the type of port,
o the types of cables used,
e the frequency range,

e the mode of operation.

If a single port satisfies the definition of more than one of the types of port defined in this
standard, it is subject to the requirements for each of the port types that it satisfies. Where a
port is specified by the manufacturer for use with both screened and unscreened cables, the

po

rt shall be evaluated with both cable types.

6.]
Th

Modular systems can comprise different types of module(s), for example the EUT. ¢an be:

M

ledast one representative host system. The modules may “be internal, mounted, plug-in

ex|
te
thq
mg{
thq
dul

p Host systems and modular EUT

is subclause describes how to configure EUTs that are a host system or modular‘ih natu

e an external module, for example an infra-red remote control;
e an internal module, for example a computer hard disk;
e a plug-in module, for example a memory stick;

e a mounted module, for example a sound card or a video card:

pdules intended to be marketed and/or sold separately from*a host shall be assessed with

ternal as illustrated in Figure 2. The port(s) of any ‘module being assessed shall
minated in accordance with Annex D. The functions.of the host device that are specific
e module being assessed shall be exercised during the measurements. Modules shown
bet the requirements of this publication in any ‘éne representative host are deemed to mg
e requirements of this publication when uséd in any host. The host and modules us
ring measurements shall be listed in the test'report.

Host

.

Internal module

Plug-in module
\ Cable connected

external module

Mounted module
| Y\\
Cables

Mounted module

S — |

at
or
be
to
to
et
ed

Plug-in module

External module
(infra-red remote
Internal module control for example)

IEC

Figure 2 — Example of a host system with different types of modules

Modules whose functionality and connectivity allow them to be either, plug-in, internal,
mounted and/or external shall be-tested measured in each of the applicable configurations.
However, where it can be shown that one particular configuration provides a worst case,
testing measurement in the worst case configuration is sufficient to show compliance.
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When the EUT is a host, it shall be configured with modules so that the resulting system is
representative of typical use.

In

the case where the EUT is a module, the host is considered as an AE.

In the case of plug-in, mounted, external or internal modules, the host shall be located in the
measurement area.

6.3 Measurement procedure

Melaasurements shall be performed as follows:

In

the

no

e using the relevant measurement methods and procedures given in ,Table A
Table A.8 and Annex C, and the EUT exercised in accordance with Annex B;

e with the EUT, local AE and associated cabling configured and arranged; and with pof

loaded as shown in 6.2 and Annex D;

e in accordance with supporting information and clarifications defified elsewhere with
this publication.

addition, during prescan measurements, the arrangement of the EUT, the arrangement
local AE and the placement of cables shall be varied within the range of typical a
rmal placement to attempt to determine the cable arrangement giving the maximt

emission level, as described in Annex D.

Th
thd

TH

e arrangement for formal measurement shall be representative of a typical arrangement
e EUT, local AE and associated cabling.

e measurement is performed with the EUTNand/or AE arranged either as floor-standi

equipment, table-top equipment or combinations thereof as defined in D.1.1 and illustrated

Fi

Fag
m
li

[ ]
Fag

or
sif

jure D.2 to Figure D.12.

—_

n

of
nd
m

of

ng
in

r some products it is not always-'gbvious how the EUT and/or AE should be arranged. This

y be due to variations in the senfigurations of the EUT in practice, physical or practig
itations. Examples of these 'arrangements include:

wall, ceiling or rack mpunted,

handheld,

body worn.
r example, &¢video projector can be positioned in various ways with respect to walls, ceili

the flooyeffa room. D.1.1 defines the additional information needed to configure the EUT
hulatethese types of arrangements.

al

ng
to

7

Equipment documentation

The user documentation and/or manual shall contain details of any special measures required
to be taken by the purchaser or user to ensure EMC compliance of the EUT with the
requirements of this publication. One example would be the need to use shielded or special
bles, such as category 5 F/UTP or category 6 U/UTP cabling as defined in ISO IEC 11801.

ca

W|th the class A requwements of this publlcat|on should have a warning notice in the user
manual stating that it could cause radio interference. For example:

Warning: Operation of this equipment-is-comphant-with-Class-A-of CISPR-32. in
a residential environment-this-eguipment-may could cause radio interference.
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8

Applicability

Measurements shall be performed on the relevant ports of the EUT according to the
appropriate tables given in Annex A.

Where a manufacturer determines from the electrical characteristics and intended usage of
the EUT that one or more measurements are unnecessary, the decision and justification not
to perform these measurements shall be recorded in the test report.

Tt

shiall be performed.

Ba

gi

en in Table A.3 or Table A.5.

Table 1 — Required highest frequency for radiated measurement

ST H | 1 4l Jorirmed ' & [ (FR I | H H
C TUONMTOWITTY tadllC STIUWS T TITYTTO U ITTTUYUCTTIVY UD 1O WITICTT TAUTdICU TS STUTT TTTSdSUTTITTICT tS

sed upon the value of F,, Table 1 specifies the highest frequency applicable fotthe limjts

Highest internal frequency

Highest measured frequency

FX> 1 GHz

(Fy)
F,< 108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, < 1 GHz 5 GHz

§'x F, up to a maximum of 6 GHz

NOTE 1 For FM and TV broadcast receivers, F, is deterfdined from the highest frequency generated or
used excluding the local oscillator and tuned frequencies,

NOTE 2 F, is defined in 3.1.18.

NOTE 3 For outdoor units of home satellite (fgceiving systems highest measured frequency shall be 18
GHz.

Where F, is unknown, the radiated emission measurements shall be performed up to 6 GHz

9| Testreport

General requirements-for compiling a test report taken from 5.10 of ISO IEC 17025:2005, cpn
be found in Anpex-F. Sufficient details shall be provided to facilitate reproducibility of the
measurements’.This shall include photographs of the measurement configuration for the
formal measurements where this is appropriate.

THe testreport shall state the mode of operation of the EUT and how its ports were exercisgd
(s¢e~Annex B). The test report shall clearly indicate whether the product is compliant with the
Cl

limitsdefined-in-AnnexA-

For each relevant table clause in Annex A, the test report shall include the measurement

results of at least the six highest emissions—from-the-type-of port being-assessed relative to
the limit for each detector type,4 unless-they the emissions are:

e below the measurement system noise floor, or

e 10 dB or more below the limit—shall-berecordedinthetestreport—\Wherea-table

4 |t is sufficient to show compliance with all limits and detectors as shown in Figure C.3 to Figure C.5.
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The results shall include the following information for each of these emissions:

e the port assessed (including enough information to identify it);

o for AC power line measurements the line under test, for example line or neutral;
o frequency and amplitude of the emission;

e margin with respect to the specified limit;

e the limit at the frequency of the emission;

e the detector used.

THe report shall indicate if fewer than six emissions within 10 dB of the limit are observed:

NQTE It-may can also be beneficial to record emissions 10 dB or more below the limit. In addition ,other aspedts,
su¢h as antenna polarization or turntable azimuth,-may can be useful to record.

Additionally, the following shall be included in the test report:

o the frequency F, of the highest internal frequency source within{Re EUT as defined|in
3.1.18. This frequency need not be reported if radiated emissions are measured up|to
6 GHz;

e the calculated measurement instrumentation uncertainty~for each measurement type
performed (see Table 1 of CISPR 16-4-2:2011). No reporting is required if Uq, is ot
defined for the relevant measurement type;

o the category of cable simulated by the AAN, where emissions from wired network pofts
are measured using an AAN. See Table C.2;

e the measurement distance for radiated emisSion measurements as defined in C.2.2.4
and Table A.2 to Table A.7. If another measurement distance is used, the report shall
include a description of how the limits Were calculated.

Further guidance is given in Annex F.

10 Compliance with this publication

Cgmpliance with this publication requires that the EUT satisfies either the Class A or Clasg B
requirements defined in( Ahnex A, as appropriate. An EUT which fulfils the applicable
refuirements specifiedin ‘Annex A is deemed to fulfil the requirements in the entire frequenicy
rapnge from 9 kHz t0 400 GHz. No measurements need be performed at frequencies where ho
requirement is specified.

Where this fiublication gives options for—testing measuring particular requirements with| a
chpice ofiest measurement methods, compliance can be shown against any of the—tgst
methods specified limits using the appropriate-limit measurement method. In any situatipn
wheré\ it is necessary to—re-test re-measure the equipment to show compliance with this
publication, the—test measurement method originally chosen shall be used in ordetho
guarantee consistency of the results, unless it is agreed by the manufacturer to do otherwise.
Requirements for radiated emission measurements are defined in Table A.2 to Table A.7 with
the restrictions and limitations defined in Table A.1. Requirements for conducted emission
measurements are defined in Table A.9 to Table A.13 with the restrictions defined in
Table A.8.

The determination of compliance with this publication shall be based solely on contributions
from the EUT. For example, where an AE is required to exercise or monitor the EUT, and
emissions from the AE are known to contribute to the overall measured emission of the
system being assessed (for example an AE which is a plug-in module for the EUT), the AE
selected should, wherever possible, be compliant with relevant emission limits. If the AE is
known to cause significant emissions, these emissions may be reduced by mitigation
measures, as long as these measures do not reduce the emissions from the EUT. The


https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

CISPR 32:2015 RLV © IEC 2015 - 23 -

preferred configuration is that the AE is removed from the measurement area, as allowed by
D.1.

Compliance can be shown by measuring the EUT’s emissions when operating its functions
simultaneously, individually in turn, or any combination thereof.

11 Measurement uncertainty

The measurement instrumentation uncertainty shall be calculated in accordance with
CISPR 16-4-2 and reported as described in Clause 9.

Megasurement instrumentation uncertainty shall not be taken into account in the determinatipn
of[compliance. Refer to CISPR TR 16-4-3 for guidance on the applicability of the limits tq a
series produced MME.
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Annex A
(normative)

Requirements

1 General

ble A.1 to Table A.13, respectively.
roughout this annex and unless otherwise stated:

e peak detector limits in Table A.3 and Table A.5 shall not be applied."to emissio
bduced by arcs or sparks that are high voltage breakdown events. Suth)'emissions ari
en MME devices contain or control mechanical switches that control cUfrent in inductors,
en MME devices contain or control subsystems that create static electricity (such as paf

erage limits apply to other emissions from such MME devices.

nex H for information.
here the limit value varies over a given frequency.range, it changes linearly with respect
wer port limits defined in Table A.10 is presented in Figure A.1.

70.0~ R Limits

60,0 T E (v I Quasi peak

50,0 S N | Average

= 40,0

m

©
30,0 o
20,0
10,05

00
0,15 1,0 10,0 30,0

Frequency (MHz)
IEC

Figure A.1 — Graphical representation of the limits for the AC mains

er
hd

n

e logarithm of the frequency. For example, agraphical representation of the AC mains

power port defined in Table A.10

e Where there is a step in the relevant limit, the lower value shall be applied at the

transition frequency.
e The measurements shall be limited to:

a) the operating ranges of voltage and frequency as specified for the EUT, havi
regard to the supply voltage and frequency for the intended market of the EUT.

ng

Testing Measurement at two nominal voltages of 230 V (+10 V) and 110 V (10 V),
using a frequency of 50 Hz or 60 Hz, is normally sufficient for an EUT intended for

worldwide use.

b) the environmental parameters (temperature, humidity and atmospheric pressure)

specified for the EUT.
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No additional environmental parameters are defined. It is not necessary to repeat
measurements at more than one set of environmental parameters.

o If different detectors have been specified, the EUT shall be assessed using all relevant
detectors against the appropriate limits. This procedure can be optimised by use of the
decision trees in Figure C.3 to Figure C.5.

e For Ethernet interfaces, measurements are required at the highest data rate supported
by the interface.

e The measurement facility validation shall be performed in accordance with the relevant
basic_standard and, for the purposes of this publication, may be limited to the
frequency range where requirements are defined in Annex A.

e Equipment with a DC power port powered by a dedicated AC/DC power converter|is
considered to be AC mains powered equipment and shall be-tested measured with a
power converter. Where the power converter is provided by the manufacturer, the
converter provided shall be used.

A2 Requirements for radiated emissions

THe EUT is deemed to comply fully with the radiated emission requirements in this publicatipn
when it has been shown to be compliant with the applicable limits’as given in Table A.2{to
T4dble A.7 using the specified requirements in the relevant table Clause.%

Cgmpliance may only be shown at measurement distances for which compliant measuremgnt
facility (or site) validation measurements exist for the measurement facility used.

Where limits in a frequency range are given for different types of measurement facility andfor
distances, measurements only need to be performed using one combination of measuremegnt
facility and distance. The same combination.shall be used for all frequencies in the range.

5 In this publication, table clauses are referenced using an x.y format, where x denotes the table and y denotes
the referenced clause by row within the table. For example table clause A1.2 is Table A.1, clause (row) 2.
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Table A.1 — Radiated emissions, basic standards and the limitation
of the use of particular methods

Table Measuremen Validation Measurement Limitations and clarifications
clause t facility method
Procedure Arrangement
A1.1 SAC or 5.3 of 7.3 of Annex D The maximum width of the EUT, local
OATS with CISPR 16-1- CISPR 16-2- AE and associated cabling shall be
weather 4:2010/AMD 3:2010 within the test volume as demonstrated
protection 1:2012 during the NSA test site validation.
cover The validated measurement volume
does not need to encompass any lodal
AE and associated cabling which arg
located below the RGP or turhtable, |or
remotely located, as described in D.{l.
NSA verification figures.for 5 m
facilities are presentedtin Table C.3|
A1 OATS 5.2 of 7.3 of Annex D NSA verification figures for 5 m
without CISPR 16-1- CISPR 16-2- facilities are presented in Table C.3|
weather 4:2010/AMD 3:2010
protection 1:2012
cover
A1 FSOATS 8.3 of 7.6.6 of Annex D A facility validated against the FSOATS

CISPR 16-1- CISPR 16-2- requirements shall be used for

4:2010/AMD 3:2010 measurements above 1 GHz.

1:2012 The EUT, local AE and associated
cabling shall be within the
measurement volume as demonstratled
during the test site validation.

An FSOATS may be a SAC/OATS with
RF absorber on the RGP or a FAR.
A1l FAR 5.4.7 of Annex C and [vAnnex D This table clause applies to radiated

CISPR 16-1- | 7.4 of emission measurement up to 1 GHz [for

4:2010/AMD | CISPR 16=2; an EUT set-up in the table top

1:2012 3:201Q arrangement as shown Figure D.11 and
Figure D.12.

Where the same room is to be used for

radiated emission testing above 1 G
apply table clause A.3 and use the
room as a FSOATS.

The maximum width and height of af
EUT, local AE including cables
connected to local AE shall be less
than half of the measurement distan
as demonstrated during the test site
validation.

Where relevant, the height of the EU
includes 0,8 m of vertically exposed
cable.

Where relevant, the width of the EU]
includes 0,8 m of horizontally expos
cable.

Hz,

ce

NOTE As per Clause 2, the version of CISPR 16-1-4 is CISPR 16-1-4:2010/AMD1:2012.
The version of CISPR 16-2-3 is CISPR 16-2-3:2010/AMD1:2010.



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

CISPR 32:2015 RLV © IEC 2015

— 27 —

Table A.2 — Requirements for radiated emissions at frequencies up to 1 GHz
for class A equipment

Table Frequency Measurement Class A limits
clause range dB(puV/m)
MHz Facility Distance Detector type / OATS/SAC
(see Table A.1) m bandwidth {see Table- A1)
A2.1 30 to 230 40 |
OATS/SAC 10 |
230 to 1 000 Quasi Peak / 47
120 lkll—2
A2[7 30t 230 | | =T 50 |
OATS/SAC 3 |
230 to 1 000 57
A23 30 to 230 42 to 35
FAR 10
230 to 1 000 Quasi Peak / 42
A2 30 to 230 120 kHz 52 to 45
FAR 3
230 to 1 000 52

Apply|only A2.1 or A2.2 or A2.3 or A2.4 across the entire frequency range.

Table A.3 — Requirements for radiated emissions atffequencies above 1 GHz
for class A equipment

Talle Frequency Measurement Class A limits
clause range dB(puV/m)
MHz Facility Distance Detector type / FSOATS
(see Table A.1) m bandwidth {see Table- A1)
A3[1 1,000 to 3 000 Average / 56
3 000 to 6 000 1 MHz 60 |
FSOATS 3 |
A3(2 1,000 to 3 000 Peak / 76
3 000 to 6 000 1 MHz 80

Applyl A3.1 and A3.2 across the frequency range from 1 000 MHz to the highest required frequency of measurg

deriveéd from Table 1.

ment



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

- 28—

CISPR 32:2015 RLV © IEC 2015

Table A.4 — Requirements for radiated emissions at frequencies up to 1 GHz
for class B equipment

Table Frequency Measurement Class B limits
clause range dB(pnV/m)
MHz Facility Distance Detector type / OATS/ISAC
(see Table A.1) m bandwidth {see Table- A1)
A4.1 30 to 230 30
| OATS/SAC 10
230 to 1 000 Quasi Peak / 37
120 kil=
A4[Z 3010 230 TEoeE 70
| OATS/SAC 3
230 to 1 000 47
A4|3 30 to 230 32 tg 25
FAR 10
230 to 1 000 Quasi Peak / R
Adla 30 to 230 120 kHz W to 35
FAR 3
230 to 1 000 42

Apply only table clause A4.1 or A4.2 or A4.3 or A4.4 across the entire frequency range,

Thege requirements are not applicable to the local oscillator and harmonics frequencies of equipment coveredl by
Table A.6.
Table A.5 — Requirements for radiated emissions at.frequencies above 1 GHz
for class B equipment
Taﬁlse Frequency Measurement Class B limits
clause range dB(puV/m)
MHz Facility Distance Detector type/ FSOATS
(see Table A.1) m bandwidth {(see Table- A1)
A5[1 1 000 to 3 000 Average/ 50
| 3000 to 6 000 1 MHz 54
| FSOATS 3
A5J2 1 000 to 3 000 Peak/ 70
3000 to 6 000 1 MHz 74
Apply A5.1 and A5.2 across the frequency range from 1 000 MHz to the highest required frequency of measurement

deried from Table 1.
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Table A.6 — Requirements for radiated emissions from FM receivers

Table Frequency Measurement Class B Limit dB(uV/m)
Clause Range
MHz Facility Distance Detector type / Fundamental | Harmonics
(see Table A.1) m Bandwidth
OATS/SAC OATS/SAC
(see (see
Table- A1) Table- A1)
A6.1 30 to 230 42
300 to 1 000 Quasi Peak / 44
A6.p 30 to 230 120 kHz 59
230 to 300 OATS/SAC 3 60 57
300 to 1 000 56
AB.B 30 to 230 5246 45 44 t0| 37
230 to 300 FAR 10 45 37
300 to 1 000 Quasi Peak./ 45 41
AB.H 30 to 230 120 kHg 62 to 55 54 to| 47
230 to 300 FAR 3 55 47
300 to 1 000 55 51

Apply only A6.1 or A6.2 or A6.3 or A6.4 across the entire frequency range.

Thesg relaxed limits apply only to emissions at the fundamental and harmonic frequencies of the-lecal-escillater LQ.

Signals at all other frequencies shall be compliant with the limits-given in Table A.4.

Table A.7 — Requirements for outdoor units of home satellite receiving systems

Tablle Frequency Measurement Class B Applicable to
Clayse Range Limits
MHz Facility Distance Detector type /
(see Table A.1) m Bandwidth
AT |1 30 to 1 000 SAC(/ ©ATS / See Quasi Peak / See
FAR Table A.4 120 kHz Table A.4
AT7|2 1 000 to 2 500 FSOATS 3 Average / 1 MHz 50 LO leakage and
dB(uV/m) | spurious radiated
emissions from the EUT,
2 500 to 18800 64 in the region outsidg +7°
dB(uV/m) | of the main beam ajis.
See Figure H.1
AT7]3 10000 18 000 FSOATS 3 Average / 1 MHz 37 LO leakage from theg
dB(uV/m) | EUT, in the region within
+7° of the main beam
A7l4 1 000 to 18 000 Conducted n/a Average / 1 MHz 30 axis. See Figure H.
(Clause H 4) dBRpW

For details of the EUT configuration, see Annex H.

For radiated emissions measurements at frequencies up to 1 GHz, the requirements defined in Table A.4 shall be
satisfied.

Apply the appropriate limits across the entire frequency range.

Apply the limits defined in table Clause A7.1 and A7.2. Also apply the limits defined in either table Clause A7.3 or A7.4.

A.3

Requirements for conducted emissions

The EUT is deemed to comply with the conducted emission requirements when it has been
shown to be compliant with all applicable limits as given in Table A.9 to Table A.13. The
required measurement methods are stated in Table A.8.



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

— 30 -

CISPR 32:2015 RLV © IEC 2015

Table A.8 — Conducted emissions, basic standards and the limitation
of the use of particular methods

Table Coupling Basic standard Validation method Measurement Measurement procedure and
clause device arrangement clarifications
A8.1 AMN Clause 7 of Clause 4 of Annex D Use the measurement
CISPR 16-2- CISPR 16-1-2:2003 procedures defined in C.3.
1:2008
The impedance and phase
requirements of CISPR 16-1-2 in
the range 0,15 MHz to 30 MHz
appiy.
A8J2 AAN Clause 7 of Clause 7 of Annex D Use the measurement
CISPR 16-2- CISPR 16-1-2:2003 and C.4.1.1 procedures defihedvin Clause
1:2008 applying the C.3and C.4.1.1.
requirements of
Table C.2. of this Using the\clarifications|in Clause
standard C.3.6.
A8J3 Current Clause 7 of 5.1 of CISPR 16-1- Annex D and
probe CISPR 16-2- 2:2003 C.4.11
1:2008
A8 4 CVP Clause 7 of 5.2.2 of CISPR 16-1- | Annex D and
CISPR 16-2- 2:2003 C.4.11
1:2008
A8 5 Matching n/a C.4.2 C.4.2 Use the measurement
and procedures defined in ¢.4.2 for
combining the measurement of the
networks unwanted emission volfages at a
for voltage TV/FM broadcast receiyer tuner
measureme port
nt into 75 Q
A8J6 Matching n/a C.4.3 C.4.3 Use the measurement
network for procedures defined in ¢.4.3 for
voltage wanted signal and emigsion
measureme voltage at the RF modulator
nt into 75 Q output port.
NOITE As per Clause 2, the version of~CISPR 16-1-2 is CISPR 16-1-2:2003/AMD1:2004/AMD2:2006. The yersion of
CI§PR 16-2-1 is CISPR 16-2-1:2008/AMD*:2010/AMD2:2013.
Table A.9 — Requirements for conducted emissions from the AC mains power ports
of Class A equipment
Applicable to
1. AC mains powepports (3.1.1)
Table Frequency range Coupling device Detector type Class A limits
clguse MHz (see Table A.8) / bandwidth dB(uV)
AB.1 0,15t0 0,5 79
AMN Quasi Peak / 9 kHz
0,5 to 30 73
A9.2 0,15t0 0,5 66
AMN Average / 9 kHz
0,5 to 30 60

Apply A9.1 and A9.2 across the entire frequency range.
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Table A.10 — Requirements for conducted emissions from the AC mains power ports
of Class B equipment

Applicable to
1. AC mains power ports (3.1.1)
Table Frequency range Coupling device Detector Class B limits
clause MHz (see Table A.8) type / bandwidth dB(uV)
A10.1 0,15t0 0,5 66 to 56
0,5to 5 AMN Quasi Peak / 9 kHz 56
5 to 30 60
A10.2 0,15t0 0,5 56\to 46
0,5t0 5 AMN Average / 9 kHz 46
5 to 30 50
Apgly A10.1 and A10.2 across the entire frequency range.

Table A.11 — Requirements for asymmetric mode conducted emissions

from Class A equipment

Applicable to
1. Wired network ports (3.1.32)
2. optical fibre ports (3.1.25) with metallic shield or tension membeérs,
3. aptenna ports (3.1.3)
Taple Frequency Coupling device Detector type Class A Class A
clause range (see Table A.8) /L bandwidth voltage limits current limjts
MHz dB(uV) dB(pA)
A1 0,15t0 0,5 97 to 87
AAN Quasi Peak / 9 kHz
0,5 to 30 87
n/a
0,15t0 0,5 84 to 74
AAN Average / 9 kHz
0,5 to 30 74
A1[1.2 0,15t0 0,5 VP 97 to 87 53 to 43
Quasi Peak / 9 kHz
0,5 to 30 and current probe 87 43
0,15t0 0,5 CVP 84 to 74 40 to 30
Average / 9 kHz
0,5 to 30 and current probe 74 30
A1[1.3 0,15 t00,5 53 to 43
Current Probe Quasi Peak / 9 kHz
0:5\to 30 43
n/a
0715 t0 0,5 40 to 30
Current Probe Average / 9 kHz
0,5 to 30 30
The~choiceof touptmydeviceandmeasurenent procedure s defimedmATmex€:

AC mains ports that also have the function of a wired network port shall meet the limits given in Table A.9.

The-test measurement shall cover the entire frequency range.

The application of the voltage and/or current limits is dependent on the measurement procedure used. Refer to
Table C.1 for applicability.

Testing is required at only one EUT supply voltage and frequency.

Applicable to ports listed above and intended to connect to cables longer than 3 m.
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Table A.12 — Requirements for asymmetric mode conducted emissions
from Class B equipment

Applicable to
1. wired network ports (3.1.32)
2. optical fibre ports (3.1.25) with metallic shield or tension members
3. broadcast receiver tuner ports (3.1.8)
4. antenna ports (3.1.3)
Table Frequency Coupling device Detector type Class B Class B
clause range (see Table A.8) | bandwidth voltage limits current limits
MHZ dB(pV) dB(pA)
A1R.1 0,15t0 0,5 84 to 74
AAN Quasi Peak / 9 kHz
0,5 to 30 74
n/a
0,15t0 0,5 74 to 64
AAN Average / 9 kHz
0,5 to 30 64
A1R.2 0,15t0 0,5 CVP 84 to.74 40 to 30
Quasi Peak / 9 kHz
0,5 to 30 and current probe 724 30
0,175t0 0,5 CVP 74 to 64 30 to 20
Average / 9 kHz
0,5 to 30 and current probe 64 20
A1R2.3 0,175t0 0,5 40 to 30
Current Probe Quasi Peak / 9 kH2
0,5 to 30 30
n/a
0,15t0 0,5 30 to 20
Current Probe Averagech9 kHz
0,5 to 30 20

Thg choice of coupling device and measurement procedure js‘defined in Annex C.

Screened ports including TV broadcast receiver tuner pofts are-tested measured with a common-mode impedanc
1501 Q. This is typically accomplished with the screen terminated by 150 Q to earth.

AC |mains ports that also have the function of aswired network port shall meet the limits given in Table A.10.

Thd-test measurement shall cover the entife frequency range.

The application of the voltage andlor‘current limits is dependent on the measurement procedure used. Refe

Talle C.1 for applicability.

Fegting Measurement is required-at only one EUT supply voltage and frequency.

Appglicable to ports listedsabove and intended to connect to cables longer than 3 m.

e of

I to
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Table A.13 — Requirements for conducted differential voltage emissions
from Class B equipment

Applicable to

1. TV broadcast receiver tuner ports (3.1.8) with an accessible connector
2. RF modulator output ports (3.1.29)

3. FM broadcast receiver tuner ports (3.1.8) with an accessible connector

Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(nV) 75 Q
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A13.1 30 to 950 46 46 46 see?
950 t0 2 150 | "o frequencies 46 54 54
<1 GHz
A13.2 950 to 2 150 46 54 54 See b
Quasi Peak/
A13.3 30 to 300 120 kHz 46 54 50 See ©
300 to 1 000 52
A13.4 30 to 300 For frequencies 46 66 59 See ¢
>1 GHz
300 to 1 000 52
Peak/ o
A13.5 30 to 950 1 MHz 46 76 46 See
950 to 2 150 n/a 54

Television receivers (analogue or digital), video recorders and R€'TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.

Tuner units (not the LNB) for satellite signal reception.
Frequency modulation audio receivers and PC tunet<ards.
Frequency modulation car radios.

Applicable to EUTs with RF modulator-eutput ports (for example DVD equipment, video recorders, camcorflers
and decoders etc.) designed to connect/to TV broadcast receiver tuner ports. Limits specified for the LO arg for
the RF modulator carrier signal and harmonics.

The|term ‘other’ refers to all émissions other than the fundamental and the harmonics of the-lecal-escillator LO.

Theftest measureméntshall cover the entire frequency range.

The|EUT shallkbetuned in accordance with Table B.3 and clause C.4.2.1.
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Annex B
(normative)

Exercising the EUT during measurement
and test signal specifications

1 General

15
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ME typically have several different functions and numerous modes of operation.associat
h each function.

r each function, or group of functions selected to exercise the EUT, a number
bresentative modes of operation, including low power/standby mode, shall be considered 1
5ting. The mode(s) that produce(s) the highest emissions shall befselected for the fir
basurements.

cordance with this annex.

e emissions from the various ports (as required by this publication) shall be measured wh
propriate test signals are applied as specified in this'annex.

ports, including loudspeakers and display* devices, shall be exercised in a mann
nsistent with, and representative of, normal use. Exercising signals, audio levels a
play parameters shall be chosen having regard to the intended function of the EUT a
all be such as to allow the correct operation of the EUT to be assessed.

bsequent clauses give further{clarification to aid reproducibility between laboratories.
scription of the methods used to exercise the EUT and all relevant ports shall be record

annex is used (for example-using a different signal level or image), a justification shall

ing

B

B.

Fa
sin

luded in the test repott,

2 Exercising-of EUT ports

2.1 Audio signals

r EUTsthat support audio signals, the signal used to exercise the EUT shall be a 1 k
usoidal signal unless otherwise specified as more appropriate by the manufacturer.

is annex specifies the methods for exercising the EUT during the emission measurements.

e EUT shall be operated in the selected mode(s) while “the ports are exercised |i

of
or
al

ile

er
nd
nd

A
ed

the test report. Where a,deviation in the application of one of the methods defined in this

be

B.2.2 Video signals

EUTs that display video images or EUTs with ports that are used to provide video signals
shall be exercised in accordance with Table B.1 and configured, where possible, using the

pa

rameters given in Table B.2.

Video ports shall output signals, and images shall be displayed, corresponding to the highest
complexity level listed in Table B.1 that the EUT is capable of generating. However, the
manufacturer may choose to exercise the displays and video ports using the text image given
in Table B.1 (Complexity level 2) where emission levels using this text image are not reduced

in

comparison to emission levels obtained using Complexity levels 3 or 4.
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Table B.1 — Methods of exercising displays and video ports

Complexity Display Description Examples of equipment
Level image
4 (Most) Colour bars Standard colour bar image with a small moving element. Digital television set, set-top box,
with moving a personal computer, DVD
picture See equipment, video game console,
element standalone monitor.
3 Colour bars Standard colour bar image. See a Analogue television set, display on
camera, display on photo printer.
2 Text image Where possible a pattern consisting of all H characters POS terminal, compLLter terminal
shall be displayed. The character size and number of without graphic.capapility.
characters per line shall be set so that typically the
greatest number of characters per screen is displayed. If
text scrolling is supported on the display, the text shall
scroll
1 (Least) Typical The most complex display that can be generated by the A EUT with proprietary displays
display EUT. and/or not capable of displaying

any of the above images,
electronic music keyboard,
telephone.

This display image is also valid for monochrome displays which will display gtey-scale bars.

Whien there is more than one display or video port, each display/port shalhbe exercised appropriately subject to|the provisions

of B.2.2.

The display images may be modified, when necessary to exercisé primary functions of the EUT. Where possible, these
mofifications should be restricted to the bottom or top half of thedisplay area so that the image defined in thg table fills the
maority of the display.

Forlanalogue television sets, only colour bars should be displayed, defined in complexity 3.

Exdmples of colour bars required in complexity 3yand 4 are 100/0/100/0 or 100/0/75/0 bars as specified in
Re¢ommendation BT.471-1.

ITU-R

Table\B.2 — Display and video parameters

Function

Setting

Hgrdware acceleration

Maximum.

Screen settings

Highest effective resolution (including the settings for pixel and frame rdte).

Cdlour quality

Highest colour bit depth.

Brightness, confrast, colour

Use either the factory default settings or typical settings.

safuration
Otper Adjusted to obtain a typical picture using settings giving the highest performance.
B.2.3 Digital broadcast signals

Examples of digital broadcast signal specifications are shown in Table B.4.

B.2.4

Other signals

Other ports shall be exercised using the methods defined in Table B.3.
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Table B.3 — Methods used to exercise ports

Port Methods used to exercise port

Broadcast receiver | The modulation of the RF signal carrier shall be set according to the system for which the
tuner port EUT is intended.

Unless otherwise defined, the input signal level at the relevant ports shall be sufficient to
provide a noise-free picture and/or audio

In addition refer to B.2.1 and B.2.2

Examples of digital broadcast signal specifications for digital broadcast receiver ports are
given in Table B.4.

The radiated emissions and mains power port conducted emissions from an EUT with
broadcast reception functionality shall be assessed-with-thereceiver when tuned totahy on¢
channel in each reception mode, for example: analogue TV, DVB-T, DVB-C, analbogue radiq,
digital radio etc.

For guidance on how to determine channel/s for conducted measurements 6n the broadcas
receiver tuner port see C.4.2.1.

Wired network port | A representative signal shall be defined by the manufacturer.

For ports supporting Ethernet traffic (for example 100Base-T, 1008Base-T), that can operafe
at multiple rates, measurements may be limited to mode in which.the EUT operates at its
maximum rate.

When assessing an EUT transmitting 10Base-T Ethernet draffic, apply the following:

In order to make reliable emission measurements representative of high LAN utilization it ig
only necessary to create a condition of LAN utilization'in excess of 10 % and sustain that
level for a minimum of 250 ms. The content of thetest traffic should consist of both periodi
and pseudo-random messages in order to emulate realistic types of data transmission.
(Examples of pseudo-random messages: files, that are compressed or encrypted.

Examples of periodic messages: unconmipressed graphic files, memory dumps, screen
updates, disk images.) If the LAN maintains transmission during idle periods, measurements
shall also be made during idle periods.

All|other ports not A representative signal shall be~defined by the manufacturer.
defined above
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Table B.4 — Examples of digital broadcast signal specifications

General DvVB ISDB ATSC DMB-T
Standard TR 101154 - ATSC Standard A/65 System-A
(DAB/Eureka-147)
Source coding MPEG-2 video MPEG-2 video MPEG-2 video H.264/MPEG-4 AVC
MPEG-2 audio MPEG-2 audio AC-3 audio
Data coding Optional Optional Optional Optional

Video elementary

Colour bar, with small

Colour bar, with small

Colour bar, with small

Colour bar, with small

stream

: : .
MTOvITTy CITTICTIU

: : .
MTovITTy CITTICTI

: L .
MTovITTy CITTICTI

: L .
MTovITTy CITICIT

Video biff rate

6 MBit/s

6 MBit/s

6 MBit/s

(1 ~ 11) Mbit/s

Audio el¢gmentary
stream for
reference¢
measurement

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/fullkrange|-6 dB

Audio el¢mentary
stream for noise

1 kHz/silence

1 kHz/silence

1 kHz/silence

1 kHz/silence

measurement
Audio bif rate 192 kbit/s 192 kbit/s 192 kbit/s 192 kbit/s
Terrestr|al TV DVB-T ISDB-T ATSC DMB-T
Standardg EN 300 744 ARIB STD-B21 ATSC 8VSB System-A
ARIB STD-B31 (DAB/Eureka-147)
Level 50 dB(nV)/75 Q-VHF B | 34 dB(uV) to 54 dB(uV) 18 dB(uV) ~ 97 gB(uV)
Il 89 dB(uV)/75 Q (using ATSC 64)
54 dB(uV)/75 Q-UHF B
VIV
Channel 6 to 69 - 2 to 69 -
Frequengy - 470 MHz to 7270’MHz, 174 MHz ~ 216 MHz
5,7 MHz bandwidth
Modulatipn OFDM OFDM 8 VSB or 16 VSB DQPSK, Transnjission:
OFDM
Mode 2kor8k 8ky 4k, 2k - -
Modulatipn 16 or 64 QAM or QPSK, DQPSK, 16 - -
scheme QPSK QAM,
64 QAM

Guard inferval

1/4, 118, 1/16.\1/32

1/4, 1/8, 1/16, 1/32

Code rat

D

1/2, 213,314/ 516, 7/8

1/2, 2/3, 3/4, 516, 7/8

2/3

Useful bit rate

Variable-MBits

19,39 MBit/s

Informatijon bit

31,668 MBit/s

23,234 MBit/s

rate: ma

Satellite| TV DVB-S DVB-S ISDB-S(Broadcasting None
(Communication satellite)
satellite)

Specification EN 300 421 ARIB STD-B1 ARIB STD-B20 -

ARIB STD-B21

Level 60 dB(uV)/75 Q 48 dB(nV) to 48 dB(nV) to -
81 dBuV/75 Q 81 dB(uV)/75 Q

Frequency 0,95 GHz to 2,15 GHz 12,2 GHz to 12,75 GHz | 11,7 GHz to 12,2 GHz -

Frequency 1% IF

1 000 MHz to
1 550 MHz, 27 MHz
bandwidth

1 032 MHz to 1 489 MHz,
34,5 MHz bandwidth

12,56 GHz to 12,75 GHz

11,7 GHz to 12,2 GHz

Modulation

QPSK

QPSK

TC8PSK, QPSK, BPSK

Code Rate

3/4

1/2, 213, 3/4, 5/6, 7/8

2/3(TC8PSK), 1/2, 2/3,
3/4, 5/6, 7/8(QPSK,
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General DVB ISDB ATSC DMB-T
BPSK)
Useful bit rate 38,015 MBit/s 29,2 MBits/s (r = 3/4) -
Information bit - 19,4 MBit/s to 34,0 -
rate MBit/s
Information bit - 34,0 MBit/s 52,17 MBit/s
rate: max
Cable TV DVB-C ISDB-C ATSC
Specificgtion EN-366-429 JEFEA-STB-062 ANSHSEFEOF
ES 201 488 JCTEA STD-007
ES 202 488-1
EN 302 878 (DOCSIS)
Level 67 dBpV at 75 Q for | 49 dB(pV) to 60 dB(uV)/75 Q
256 QAM 81 dB(uV)/75 Q
60 dBuV at 75 Q for 64 | (64 QAM)
QAM TDB (256 QAM)
Frequengy 110 MHz to 862 MHz 90 MHz to 770 MHz, 88 MHz to 860 MHz
6 MHz bandwidth
Modulatipn 16/32/64/128/256 QAM | 64 QAM or 256 QAM 64 QAM or 256 QAM

Useful bit rate

38,44 MBit/s (64 QAM)
and 51,25 MBit/s

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

26,970 MBitls (64 QAM),
38,810 MBit/s (256 QAM)

Transmigsion bit
rate

41,71 MBit/s (64 QAM)

55,62 MBit/s

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

31,644 MBit/s (64
QAM)
42,192 MBit/s (256
QAM)

Informatijon bit
rate

51,25 MBit/s

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

29,162 MBits/s
38,883 MBits/s (256
QAM)

Return ppth

5 MHz to 40 MHz, QPSK
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C.

THis annex provides additional information, measurement procedures and requirements
supplement the normative references defined in Table A.1 and Table A.8. Further supporti

in

THis annex is divided into 3 main clauses:

C.

O

Edch piece of measurement apparatus shall comply/with the relevant requirements defined
thé basic standards given in Table A.1 and Table*A.8.

THe measuring receiver shall-be-if-accordance-with-Clause-4 meet the relevant specificatio

of

specified in relevant tables in:Annex A—and-asfurther-defined-in-this-Annex—and-in-Annex
oftCISPR16-1-4:2010. Where this publication specifies the use of an average detector, t

lin
If
th

1)
2)

C4qre-shall be taken to avoid overloading the measurement system. See Annex E.

B General measurement procedures;

A MME-related measurement procedures.
2 Instrumentation and supporting information

2.1 General

2.2 Using CISPR 16 series as the basic standard
2.2.1 General

SPR 32:2015 RLV © IEC 2015 -39 -

Annex C
(normative)

Measurement procedures, instrumentation
and supporting information

1 General

ormation is also provided in Annex G (informative).

P Instrumentation and supporting information;

CISPR 16-1-1:2010, defined*in Clause 2. Detectors and bandwidths shall be used

ear average detector.defined in Clause 6 of CISPR 16-1-1:2010 shall be used.

the level of an isolated emission exceeds any relevant limit, it shall be ignored, provid
ht the following two conditions are met when measured over a two minute interval:

the emission does not exceed the limit for more than 1 s;
the emission does not exceed the limit more than once in any 15 s observation period.

n

Measurement instruments provided with RF preselectors, which automatically follow the
frequency being scanned, shall have a sufficiently long measurement time on each frequency

to

avoid errors in the measured amplitude values.

When using spectrum analysers during prescan (see C.3.2) measurements, the video
bandwidth of the measurement instrument should be equal to, or greater than, the resolution
bandwidth in order not to influence the measurement results. Other settings of resolution and
video bandwidth may be used, but care should be taken to ensure the settings do not
adversely influence the results.
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C.2.2.2 Antennas for radiated emissions measurements

15

Any suitable broadband linearly polarised antenna or tuned dipole may be used during
measurements. These shall be calibrated in free space conditions using the procedures in
ANSI C63.5.

C.2.2.3 Ambient signals

If ambient signals are masking EUT emissions then the procedure defined in Annex A of
CISPR 16-2-3:2010/AMD1:2010 shall be used to reduce the impact of each ambient. The

fre
te

C.

Th
te
ce|
m¢
pe
Fi

YUCTICITS allu 1ICVEIS UT UITT dllTUITTIU STyTials TTasSRITIY LU T CITTIS S1UTTS STidIT D TSLUTUCU T U
5t report.

2.2.4 Boundary of the EUT, local AE and associated cabling and measurement
distance for radiated emissions measurements

e EUT and local AE shall be arranged in the most compact practical arrapgement within t
5t volume, while respecting typical spacing and the requirements defined”in Annex D. T
ntral point of the arrangement shall be positioned at the centre/sof the turntable. T
pasurement distance is the shortest horizontal distance betwegnyan imaginary circu
riphery just encompassing this arrangement and the calibration point of the antenna. S
pure C.1 and Figure C.2.

Turntable

J Test table

Reference point of
antenna calibration

Boundary of EUT
(imaginary circular periphery)

[«
N,
.
o,

Measurement distance

A 4

IEC

e

he
he
he
ar

Figure C.1 — Measurement distance
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Turntable

Test table /

Boundary of EUT
(imaginary circular periphery)

ey
™
",
.
.
.
.,
o,

AE/ F
EUT [l AE/
| EUT

AE/

EUT

Start position for measurement
distance. (End position, reference point
of'antenna calibration, not shown.)

<
<

IEC

Figure C.2 — Boundary of EUT, Local AE and associated cabling

Where possible any HID should be placed_ in*a typical arrangement. HID may be placed at the
frgnt edge of the table if the table is not.deeper than 1 m. If a deeper table is used, the HID
may only be placed at the front edge-if this does not increase the size of the imagingry
cincular periphery, otherwise the FHD~may be placed at a distance of 1 m from the back edpe
ofthe table to the front of the HID.

Where AE is placed outside _the-test measurement area (as described in D.1.1), this remotgly ‘
lo¢gated AE and its associated cabling shall not be considered to be within the circular
periphery for the purposes of defining the measurement distance.

Where a test {facility has been validated (in accordance with Tables 1 and 2 |of
CISPR 16-1-422010/AMD1:2012 or in C.4.4) for a different measurement distance not defingd |
in|[Table A, 210 Table A.7, the measurement may be performed at that distance. In this case
the limit [y vcorresponding to the selected measurement distance d,, shall be calculated py
applying>the following formula:

=17+ 20tog(d7dy)

Where L, is the specified limit in dBuV/m at the distance dy; and, L, is the new limit for
distance d,. The distances d, and d, use the same unit, such as m.

In addition, when using this formula, the test report shall show the limit L, and the actual
measurement distance d,. To ensure consistency of calculation, wherever possible the limits
for the 10 m measurement distance (up to 1 GHz) and the 3 m measurement distance (above
1 GHz) shall be used as the basis for calculations of limits at other measurement distances.

The minimum measurement distance for radiated emission—testing measurement for ‘
frequencies below 1 GHz shall be 3 m and for frequencies above 1 GHz shall be 1 m.
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When using a FAR and the position of the receiving antenna cannot be changed, then the
limits shall be adjusted based on the above defined formula.

c.2.3 EUT cycle time and measurement dwell time
The cycle time is the period for the EUT to complete one entire operation. A dwell time longer

than the cycle time shall normally be used during all formal measurements. The dwell time
may be limited to 15 s.

C 3—6Generalmeastrementprocedures

C.B3.1 Overview

THe radiated and conducted emissions shall be assessed against the relevant requirements|in
Arnnex A, using the appropriate procedures defined in Table A.1 and Table A.8.) The following
subclauses provide a general overview taking into account the test facilities where the
measurements are performed. Further information is also contained in C.4,and Annex G.

In|order to speed-up the measurement procedure, peak detectors may.be used in accordance
with the decision trees defined in Figure C.3 to Figure C.5.

Measure using
peak detector

Yes Peak value No
< average
limit
Yes Peak value No

< quasi peak
limit

Measure using
quasi peak
detector

Quasi peak
value

< quasi peak

limit

Yes

Yes Quasi peak No

‘ value v

< average
limit

Measure using
average
detector

Average

value No
< average
v limit

Yes

Pass Fail

IEC

Figure C.3 — Decision tree for using different detectors
with quasi peak and average limits
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Measure using
peak detector

v

Peak value
< average
limit

Yes Peak value No
< peak
A limit
Measure using
average
detector

v

Average
Yes value No
< average
limit

Pass Fail

IEC

Figure C.4 — Decision tree for using different detectors
with peak and’average limits

Measure using
peak detector

Peak value
< quasi
limit

4

Measure using
quasi peak
detector

v

Quasi pnnk

Yes No
value
< quasi peak
limit
A A
Pass Fail

IEC

Figure C.5 — Decision tree for using different detectors
with a quasi-peak limit
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C.3.2 Prescan measurements

The purposes of a prescan measurement are to determine the frequencies at which the EUT
produces the highest level of emissions and to help select the configuration(s) to be used in
the formal measurements. For details on prescan measurements refer to Annex E.

C.3.3 Formal measurements

The configuration(s) found during the prescan measurement that produce(s) the highest
amplitude emission relative to the limit shall be used for the formal measurement. Where
pr b

performed using the configuration(s) that are expected to produce the highest amplitufde
enpissions relative to the limit; and, the reasons for the selection shall be given in¢/the’ tgst
report.

THe formal measurements shall be performed using a compliant measurement facility ps
defined in Table A.1 and Table A.8. The measurements shall be performed in accordance wjth
the basic standards and the requirements of this document.

Where measurements are performed using a FAR, the antenna together with the cable mpy
bg moved to achieve the specified measurement distance.

Cp.4 Specifics for radiated emission measurements

Fgrmal emissions measurements shall determine the highest emission level at any frequency
atwhich a limit is set, considering the following:

e antenna polarization (horizontal and vertical);
o full rotation of the EUT, local AE and associated cabling (through 360 degrees);

e antenna height.

Where measurements are made using an OATS/SAC, the antenna height scan shall pe
restricted to a range of 1 m to 4 m-above the RGP.

Where measurements are made using a FSOATS, the antenna height scan shall encompalss
thpse heights defined in Eigure 14, Figure 15 and Table 2 of CISPR 16-2-3:2010/AMD1:2010.

If ho prescan has been-performed, then the formal measurements shall be carried out across
th¢ entire frequency.range.

CpB.5 Specifics for conducted emission measurements on the AC mains power port

[

Tgsting shall include measurements on all live and neutral lines (or ports).

Fdr“" guidance on elements of  conducted measurements see 6.5.1 of
CISPR 16-2-1:2008/AMD1:2010/AMD2:2013.

C.3.6 Specifics for conducted emission measurements on analogue/digital data
ports

MME may have different types of analogue/digital data ports to which different requirements
apply as stated in Annex A. As a minimum, one port of each type shall be exercised and
assessed against the requirements. The measurement procedures shall be selected using the
information given in Table C.1 and elsewhere in this clause.

When an EUT has multiple analogue/digital data ports of the same type, at least one port of
each type shall be assessed. Where it has been shown by pre-scanning or some other
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technique that the ports are similar in their emission performance, only a single port need be
assessed.

For  guidance on elements of  conducted measurements see 6.5.1 of
CISPR 16-2-1:2008/AMD1:2010/AMD2:2013.

C.3.7 Specifics for conducted emission measurements on broadcast receiver tuner
ports

One_of each port type (digital, analogue. satellite _etc.) shall be assessed using the
measurement procedures defined in C.4.2.

Fdr  guidance on elements of  conducted measurements see 6.5:1 of
CISPR 16-2-1:2008/AMD1:2010/AMD2:2013.

Cc.p.8 Specifics for conducted emission measurements on RF modulator output ports

One of each port type shall be assessed using the measurement procedure defined in C.4.3

Far guidance on conducted measurements see 6.5.1 of
CISPR 16-2-1:2008/AMD1:2010/AMD2:2013.

C{4 MME-related measurement procedures

C.E.1 Measurement of conducted emissions at.analogue/digital data ports
1.1 Measurement procedure selection

THe purpose of these tests is to measure the ‘common mode emission at analogue/digital dgta
pdrts of an EUT. Appropriate measurement procedures are defined in Table C.1.
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Table C.1 — Analogue/digital data port emission procedure selection

Cable type Number of pairs Example of relevant Measurement Procedures
figures type
1 Balanced 1 (2 wire) Figure G.1 to Figure G.3 Voltage C.4.1.6.2.
Unscreened 2 (4 wire) Figure G.2 to Figure G.5
3 (6 wire) Figure G.3
4 (8 wire) Figure G.3 or Figure G.6
or Figure G.7
2 Balanced See-a) Ports connected n/a Voltage and C.4.1.6.4.
Unscreened to cables with more Current
than 4 balanced pairs or
where the port is unable
to function correctly
when connected
through an AAN.
3 Screened n/a Figure G.8 Voltage C.4.1.6.2.
or Coaxial Figure G.9
Figure G.10 or
Figure G.11
4 Screened n/a n/a Voltage ‘or C.4.1.6.3
or Coaxial Cdrrent
5 Unbalanced n/a n/a \Voltage and C.4.1.6.4
cables Current
6 AC Mains n/a AMN Voltage Apply the r¢quirements
CISPR 16-12:2003 of Table A.9 or
/AMD1:2004 Table A.10,|as
/AMD2:2006, Figure 5 and appropriate
Figure:6
The AMN shall be used
as a voltage probe.
Whlere used, an AAN shall satisfy all the requirements defined in C.4.1.2.
Whlere used, the current probe shall satisfy.the requirements defined in C.4.1.4 and the CVP shall satisfy the fequirements
deflned in C.4.1.5.
The mains voltage shall be suppliedtto the EUT via the AMN used when measuring the mains terminal emisgion voltages
acdording to Table A.9 or Table A 10:
Wheere used the AAN shall be sélected in accordance with C.4.1.3.
Cate shall be taken when _measuring common mode current with an AAN in the circuit to ensure that the-test mheasurement
method accurately measures both the launched and converted components of the common mode current.
The procedure defined.n C.4.1.6.2 gives results with—thelewest lower measurement uncertainty than the pfocedures in
C.4.1.6.3 and C.4,1B6.4.
3) Ports conpeeted to-cables with - more—than halanced nairs or where the nort is unable to function cokrectlvy when
a) {Ports connected to cables with-more than 4 balanced pairs or where the port-is-unable to function cofrectly -when
B
c.pt.2 Characteristics of AAN

Measurement of common mode (asymmetric mode) current or voltage emissions at wired
network ports for attachment of unscreened balanced pairs shall be performed with the wired
network port connected by a cable to an AAN. The AAN shall define the common mode
termination impedance seen by the wired network port during the emission measurements.

The combination of the AAN and all appropriate adapters required to connect to the EUT and
AE shall have the following properties:

a) The common mode termination impedance of the EUT port, in the frequency range
0,15 MHz to 30 MHz, shall be 150 Q + 20 Q, phase angle 0 + 20°.

b) The AAN shall provide sufficient isolation against emissions from an AE or load connected
to the wired network port being assessed. The attenuation of the AAN, for common mode
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emissions originating from the AE, shall be such that the measured level of these
emissions at the measuring receiver input is at least 10 dB below the relevant emission

limit.

The preferred minimum isolation is:

e 35dB to 55 dB, increasing linearly with the logarithm of the frequency across the

range 0,15 MHz to 1,5 MHz ;
e 55 dB across the range 1,5 MHz to 30 MHz

he EUT port of the AAN.

c)| The AAN shall meet the longitudinal conversion loss (LCL) requirements stated |in
Table C.2 from 0,15 MHz to 30 MHz. Actual LCL values to simulate different ¢ables dre
defined in Table C.2.
Table C.2 — LCL values
Cable LCL Tolerance
category 4B
3 (pr better) r 2 +3 dB
Lici(dB) = 55 -10Ig {1 + (Ej }
5 (pr better) +3 dB, fof. f <2 MHz
LLCL(dB) 65 —10lg {1 + i } -3 dB/#4,5 dB for f between 2 MHz and 30 MHz
5
6 (pr better) +3 dB for f <2 MHz
LLCL(dB 75— 10|g {1 + i ] -3 dB/+6 dB for f between 2 MHz and 30 MHz
5
Copxial n/a n/a
NQTE 1 f has the units of MHz in the above.formulas.

NG
en
co

TE 2 These LCL values are approximations of the LCL values of typical unscreened balanced cables in re
ironments. The specification for.category 3 is considered representative of the LCL values of typical teleco
per access networks.

presentative
Mmunication

d)

e)

The insertion loss_or other deterioration of the signal quality in the wanted sign
frequency bandscaused by the presence of the AAN shall not significantly affect t
normal operatio® of the EUT.

The-telerah€e—on-the AAN voltage division factor (V,4s) shall be within £1 dB—from of t
nominalvalue across the requency range 0,15 MHz to 30 MHz. The AAN voltage divisi
factor.is Calculated as follows:

al
he

he
bn

\/ vaf = 20L0a ch dB
v Vvar LUI_U3‘|U \/ v ) =}
Ymp
v
V. = 20lg—" dB
Vi
where
Ven is the common mode voltage appearing across the common mode impedance
presented to the EUT by the AAN; and,
Vmp is the resulting receiver voltage measured directly at the voltage measurement port

of the AAN.
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The voltage division factor shall be added to the measured voltage measured by the receiver
directly at the voltage measurement port of the AAN and the result compared with the voltage
limits in Table A.11 or Table A.12 as applicable.

C.4.1.3 Selection of AAN for unscreened balanced multi-pair cables

The type of AAN is selected according to the number of pairs physically in the cable excluding
any pairs which do not have a galvanic connection to any part of the EUT, including ground.

The AAN described in Figure G.4 to Figure G.7 are only appropriate for use where there are
ng unconnected pairs in the cable. The AANs shown in Figure G.1 to Figure G.3 are suited|to
anly situation, including those where the use of some of the pairs is unknown, or some pajrs
are known to be unconnected.

cuy1.4 Current probe characteristics

THe current probe shall have a uniform frequency response without resénances within the
frgquency range of interest. It shall be capable of operating without saturation effects causgd
byl the operating currents in the primary winding.

THe insertion impedance of the current probe shall not%eXceed 1 Q. See 5.1 |of
CISPR 16-1-2:2003/AMD1:2004/AMD2:2006.

c.4.1.5 Characteristics of the CVP

THe CVP defined in 5.2.2 of CISPR 16-1-2:2003/AMD1:2004/AMD2:2006 shall be used.

C.p.1.6 Measurements at wired network ports, antenna ports and optical fibre cablé¢s
having metallic screens or strength members

c.p.1.6.1 Choice of measurement procedure

This clause describes the various_measurement procedures that can be used to measure the
common mode conducted emission of analogue/digital data ports. Depending on the cable
type, different procedures may _be used, each with its advantages and disadvantages. Sge
G.R and Table G.1.

C.p.1.6.2 Measurement procedure using an AAN

Me¢asurement is miade at wired network ports using AANs with longitudinal conversion losses
as| defined inTable C.2. The AAN for the cable category specified by the equipment
dgcumentation‘provided to the user shall be used. The level of emissions from the EUT shgall
nat exceedthe applicable limits of Annex A.

When\ emission voltage measurements are performed, the AAN shall provide a voltage
measurement port suitable for connection to a measuring receiver while simultaneougly
satisfying the analogue/digital data port common mode termination impedance requirements.

For unscreened cables containing balanced pairs, an AAN conforming to C.4.1.2 shall be
used. The LCL values of the AAN shall be within the tolerance given in Table C.2 for an AAN
appropriate to the cable category connected to the EUT.

The procedure shall be as follows:

e arrange the EUT, local AE and associated cabling (examples are given Annex D);
e measure the voltage at the measurement port of the AAN;

e correct the measured voltage by adding the AAN voltage division factor (V,4;) defined
in C.4.1.2 e);
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e compare the corrected voltage with the limit.

C.4.1.6.3 Measurement procedure using a 150 Q load connected to the outside
surface of the cable screen

This procedure can be used for all types of coaxial cables, screened multi-pair cables or
optical fibre cables having metallic screens or strength members.

The procedure shall be follows:

A EUT—oTatAE I . R — f I — or
Figure D.5, replacing the CVP in Figure D.4 by a 150 Q adaptor. The current probe|to

EUT horizontal distance may be increased to 0,8 m. Alternatively in Figure{D.5, the
AAN shall be replaced by the 150 Q adaptor/current probe combination.

e Break the external protective insulation (exposing the shield) and connect a 150[Q
resistor with a physical connection between the cable screen and theclRGP. The 150|Q
resistor shall be <0,3 m from the outside surface of the screen to ground. For further
information refer to G.2.5.

e Insert a ferrite tube or clamp between the 150 Q connection and)the AE.

e Measure the current with a current probe and compare ¢o-the current limit. Use the
procedure given in C.4.1.7 to measure the asymmetric, cemmon mode impedance frgm
the 150 Q resistor towards the AE, which should be much greater than 150 Q so as not
to affect the measurement at frequencies emitted by the EUT.

e The separation distance between the AE and.the ground plane is not critical if the
impedance of the ferrite is higher than that given in G.2.5. If this cannot be achievad,
then the AE shall be placed at 0,4 m fromya-vertical or horizontal RGP, as defined for
the EUT in Table D.2.

THe voltage measurement may also be performed in parallel with the 150 Q resistor with a
high impedance probe. Alternatively, the\measurement may be performed using a "150 Q|to
50 Q adaptor" described in IEC 61000-4-6:2008 as the 150 Q load and applying the
appropriate correction factor (9,5 dBuin case of the "150 Q to 50 Q adaptor").

c.p.1.6.4 Measurement procedure using a combination of current probe and CVP

Ag an AAN is not used in\this procedure, the common mode impedance is not stabilized. The
erIissions from the EUT shall be measured using both the voltage and current probes and the
measured levels compared with the voltage and the current limits respectively.

THe procedureshall be as follows:

Arfrange thevEUT, local AE and associated cabling as defined in Annex D, either as shown|in
Figure 4 or as shown in Figure D.5, replacing the AAN with the current probe/CYP
cojmbination.

A CMAD or similar device may be used between the AE and the current probe/CVP
combination.

The AE shall be placed 0,4 m from a vertical or horizontal RGP, as defined for the EUT in
Table D.2. Where appropriate, the EUT shall be powered using an AMN placed on the RGP.
The AMN shall be placed >0,10 m from the nearest edge of the RGP. The EUT power cord
shall be routed away from the cable used for the measurements to minimize coupling or
crosstalk effects.

The current shall be measured with the current probe and the results compared with the
current limits.
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The voltage shall be measured with the CVP specified in C.4.1.5.

The voltage measured shall be corrected at each frequency of interest as follows:

— if the current margin with respect to the current limit is <6 dB, the actual current
margin shall be subtracted from the measured voltage;

— if the current margin with respect to the current limit is >6 dB, 6 dB shall be
subtracted from the measured voltage.

The adjusted voltage shall be compared with the applicable voltage limit.

+——Both the measured current and the corrected voltage shall be below the applicable
cufrent and voltage limits at all frequencies for the EUT to be deemed compliant with this

pAJincation.

cu1.7 Measurement of cable, ferrite and AE common mode impedance

THere are three possible procedures for the measurement of the CM impedance.

THe conditions for using these procedures are as follows:

Prpcedure 1-below-shall may only be used if-both-loop-lengths-aretess-than1,25-m the length

of| both the calibration loop circumference (defined in /£igure C.6) and the AE Ilopp
ciicumference (defined in Figure C.7), is less than 1,25 m"This condition is necessary [to
minimise loop resonance(s) that could affect the impédance measurement and increage

measurement uncertainty.

Infallothercases—either Procedure 2 or Procedure-3 shall be used-te—measurethecommpn

mode-impedance if the length of either of the loops, defined in Figure C.6 and Figure C.7,
at|least 1,25 m.

Procedure 1:

S

The drive probe 50 Q system shall be calibrated. See Figure C.6.

Drive voltage (V) shall be‘applied from a signal generator into the drive probe and the
resulting current (/4) in the-measurement probe shall be recorded.

The cable used for_the measurement from the EUT shall be disconnected and shall pe
shorted to ground ‘at/the EUT end.

The same drive voltage (V) shall be applied to the cable with the same drive probe.

The current’ shall be measured with the same measurement probe, and the
asymmetrical common mode impedance of the cable, ferrite and AE combination shgll
be calculated by comparing the current reading (/,) measured by the current probe wjth
thelpreviously measured current (/4).

The common mode impedance is 50 x /1 + I,. For example, if I, is half /4, then the
common mode impedance is 100 Q.

Procedure 2:

An impedance analyser shall be connected between the screen of the cable attached
to the EUT port being assessed and the RGP, at the position where the 150 Q resistor
would be attached. The EUT shall not be powered during this measurement. The
arrangements defined in C.4.1.6.3 apply. The measurement set-up is similar to that
presented in Figure G.15.

Procedure 3:

Using a network analyser, a current probe and a CVP, the common mode voltage and
current shall be measured. The ratio of the voltage to the current on the cable attached
to the EUT port under test, as measured with the network analyser, defines the
common mode impedance. The measurement set-up is similar to that presented in
Figure G.15.
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@ Calibration loop is the circumference of the imaginary loop shown.

Figure C.6 — Calibration fixture
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c.p.2 Measurement of emission voltages at a TV/IFM broadcastTeceiver tuner ports

c.u4.21 General
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Outside of the shield connected to Drive probe
ground via 150 Q resistor

Switch

Measurement probe
/L Ferrlte - T TS

—s____—__—

m 0,1m l:lo restriction on Iengtrh
IEC
distance to the reference ground plane (vertical or horizontal)
distance to the reference ground plane is not critical
AE loop is defined when the switch position connects the AE to ground, and is shown by the regrdashed line

Figure C.7 — Arrangement for measuring impedance in accordance with C.4.1.7

in the frequency range 30 MHz to 2,15 GHz

hen measurements are performed at the TV/FM broadcast receiver tuner port of the EUT
nal generator generating an unmodulated carrier shall be used to feed the receiver ing
h an RF signal at the tuned frequency of the EUT (see Annex B).

e output level of the signal generator shall be\set to produce 60 dB(nV) for FM-receivers]
ception to 70 dB(uV) for analogue TV-rec@ivers reception, and to the levels specified
ble B.4 for digital TV reception. In each™case the level specified is the voltage across t

-Q-impedance-inputterminal input impedance of the receiver (typically 75 Q).

order to determine the chanfefl(s) of each reception mode to be used during forn
basurement, an initial assessment using the scan mode of the broadcast receiver equipmg
y be used. Formal measurements may then be made using the channels that produced t
hest emission for eachreception mode (for example analog or digital).

C.

THe TV/FM broadeast receiver tuner port of the EUT and the AE (signal generator) shall
connected to the-input of the measurement device by means of coaxial cables and a resisti
combining network (or another suitable device). The combining network or device used sh
have a minimum attenuation of 6 dB between the AE and the measurement device. S
Figure C-8.

2.2 Connection‘of AE (signal generator)

ut

lor
in

al
nt

Ve
fall
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EUT EFEY4° S i e —————— Measurement device
P~ A \
- 3 - 3
—
o —(:‘_) ————————
Combining network

N

A€ il
generator) EC
Figure C.8 — Circuit arrangement for measurement of emission voltages

at TV/IFM broadcast receiver tuner ports

THe impedance as seen from the TV/FM broadcast receiver tuner port_of the EUT shall pe
equal to the nominal antenna input impedance for which the port has beéen designed. The EUT
shiall be tuned to the wanted signal from the AE (signal generator):\Fhe emission level shall
beg measured across the relevant frequency range taking into account the attenuation betwegn
the EUT TV/FM broadcast receiver tuner port and the measuremeént device.

[
=]

NgTE4+ RF currents flowing from the chassis of the receiver to the outer surface of the scre
of |the coaxial cables should be prevented from penetrating into the coaxial system and thus
calusing erroneous measuring results, for example by‘means of ferrite tubes.

NgTFE2 Attention should be given to possible overloading of the input stage of the measuripg
deivice due to the output signal of the AE (signal generator).

c.u.2.3 Presentation of the results

THe results shall be expressed in terms of the emission voltage in dB(uV). The specified ingut
impedance of the TV/FM broadcast-receiver tuner port shall be stated with the results.

c.p.3 Measurement of the wanted signal and emission voltage at RF modulator
output ports, in.the frequency range 30 MHz to 2,15 GHz

c.4.31 General

If lan EUT has,»an RF modulator output port (for example video recorders, camcordefs,
deicoders) additional measurements of the wanted signal level and emission voltage at its RF
modulator ©utput port shall be performed.

C.p.3:2 Measurement procedure

The RF modulator oufput port of the EUT is connecied to the input of the measuring device by
means of a coaxial cable and a matching network (if necessary) as shown in Figure C.9. The
characteristic impedance of the cable shall be equal to the nominal output impedance of the
EUT. The EUT shall produce an RF carrier modulated by a video signal defined in Annex B.

The RF output level shall be obtained by adding the insertion loss of the matching network to
the indication of the measuring device (tuned to the video carrier frequency and its
harmonics).

An initial assessment using the scan mode of the modulator may be used to determine the
channel at which the modulator produces the highest emission level. This channel shall be
used to perform the formal measurement.
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Coaxial cable

Matching
network

device

IEC

Figure C.9 — Circuit arrangement for the measurement of the wanted signal and
emission voltage at the RF modulator output port of an EUT

.|4.4 Additional Normalized Site Attenuation (NSA) values
e procedure defined in CISPR 16-1-4:2010/AMD1:2012 and values presented invhable 4.3
all be used to perform NSA at the 5 m distance where this is needed.
Table C.3 — 5 m OATS/SAC NSA values
Polarization Horizontal Vertical
D (m) 5 5 5 5
H, (m) 1-4 1-4 1-4 1-4
H, (m) 1 2 1 1,5
Frequency (MHz) NSA (dB)
30,00 20,7 15,6 11,4 12,0
35,00 18,2 13,3 10,1 10,7
40,00 16,0 11,4 8,9 9,6
45,00 14,1 9,8 7,9 8,6
50,00 12,4 8,5 7.1 7,8
60,00 945 6,3 5,6 6,3
70,00 7,2 4,6 4,3 5,2
80,00 5,3 3,2 3,3 4,3
90,00 3,7 2,0 2,4 3,5
100,00 2,3 1,0 1,6 2,9
120,00 0,1 -0,7 0,3 2,1
140,00 -1,7 -2,1 -0,6 1,7
160,00 -3,1 -3,3 -1,3 1,0
180,00 -4,3 -4,4 -1,8 -1,0
200,00 -5,3 -5,3 -2,0 -2,6
250,00 -7,5 -6,7 -3,2 -5,5
300,00 -9,2 -8,5 -6,2 -7,5
400,00 -11,8 -11,2 -10,0 -10,5
500,00 -13,0 -13,3 -12,5 -12,6
600,00 -14,9 -14,9 -14,4 -13,5
700,00 -16,4 -16,1 -15,9 -15,1
800,00 -17,6 -17,3 -17,2 -16,5
900,00 -18,7 -18,4 -17,4 -17,6
1 000,00 -19,7 -19,3 -18,5 -18,6
These data apply to antennas that have at least 250 mm of RGP clearance when the centre
of the antenna is 1 m above the RGP in vertical polarization.
D measurement distance
H, height of the receiving antenna
H, height of the transmitting antenna
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Annex D
(normative)

Arrangement of EUT, local AE and associated cabling

D.1 Overview

D.f1 Generat

THe intention of this publication is to measure the emissions from the EUT in a mannen_that|is
copnsistent with its typical arrangement and use. The measurement arrangement of-the EUT,
lo¢al AE and associated cabling shall be representative of normal practice.

THe EUT shall be arranged in accordance with the requiremefits of Table D.1

Table D.1 — Measurement arrangements of EUT

Intended operational Measurement Remarks
arrangement(s) of MME arrangement

Table-top only Table-top

Floor-standing only Floor-standing

Can be floor-standing or table- Table-top

top

Rack mounted 10 g rack or table-top

Other, for example wall Table-top With normal orientation

mounted, ceiling mounted, ) . .

handheld, body worn If the equipment is designed to be
mounted on a ceiling, the downward-
facing portion of the EUT may be oriented
facing upward.

If a physical hazérd)would be caused by testing the device on a table top, then it can be arranged as

floor standing@ndthe test report shall document the decision and justification.

All cables that are considered part of the EUT shall be arranged as for normal use subject|to
lemgth restrictions given in Table D.2 and subject to the requirement to minimise the size |of
the¢ arrangement. For example, the keyboard and mouse of a personal computer set-up shiall
be placed in front of the monitor.

The following arrangements may be
used to limit the effects of adverse AE emissions or to reduce measurement time, as long as
the arrangement can be shown not to reduce the emissions measured from the EUT:

e placing AE below the RGP;
e placing AE below the test volume of a FAR; or,

e placing AE outside the measurement area when it is normally located distant from the
EUT.

An EUT intended for rack mounting may be arranged in a rack or as table-top equipment. An
EUT that can be used in both floor standing and table-top configurations, or both floor
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15

standing and wall mounted configurations, shall be assessed in a table-top arrangement.
However, if the usual installation is floor standing, then that arrangement shall be used.

The type and construction of cables used in the measurement set-up shall be consistent with
normal or typical use. Cables with mitigation features (for example, screening, tighter/more
twists per length, ferrite beads) shall only be used if it is the intention that all deployments will
use these features. If the cable(s) have mitigation features, this detail shall be specified in the
test report. Manufacturer-supplied or commercially available cabling shall be used, as

sp

ecified in the installation manual or user manual.

Cs
ing

place where they leave the test site. The thickness of the insulation shall not be mare th

15
thq

Du
thq
re

w
po

bundle length shall be less than 0,4 m to satisfy the distancés,given in Table D.2.

N¢

alternate end loops wound in opposite directions using the minimum practicable bend radit

W

Th
W
CcO

W

Cs
wh
co
TH

Lo

bles connecting to AE located outside the measurement area shall drop directly to, but
ulated from, the RGP (or turntable where applicable), and then be routed directly o t

0 mm. However, cables which would normally be bonded to ground should be ‘bonded
p RGP in accordance with normal practice or the manufacturer’s recommendation.

ring conducted emission measurements on analogue/digital data ports, 'the cable betwe
b EUT and the measurement device or probe shall be as short as pessible and satisfy t
juirements given in Table D.2.

here practical, any excessive length in cables shall be bundled non-inductively, at the nj
int between the EUT and the AMN or AAN, for the conducted”emission measurement. T

n-inductive bundling means that the cable is shortened by overlapping loops arranged w

here bundling cannot be achieved, coiling of thecables shall be avoided.

e effective length of all loop-back cables.#iot routed overhead shall be longer than 2

upled to the return.
here possible, the effective length)of mains cables shall be 1 m £ 0,1 m.

ble length is the distanceybetween cable connector ends, excluding any protruding pir
en the cable is laid straight. The effective cable length, is the distance between cakh
nnector ends, excluding any protruding pins, when the cable includes one or more bundig

(0]

actual usage 'is not feasible, the port should preferably be loaded with a simulator. Whe
these aptions are not practical the port shall be loaded by the application of a typic
impedance considering both the common and differential modes. These loads and/or devic
shial’be connected via a cable if this represents normal usage.

ads and/or devices simulating typical operating conditions shall be connected to at led
e of eachitype of interface port of the EUT. If loading (or terminating) with a device

e effective cable length will be shorter than the actual length if the cable has been bundlefd.

be
he
an
to

4%

n

id
he

m.

here possible, loop-back cables shall-bé arranged so that outgoing line is not closgly

Where there are multiple ports of the same type the manufacturer shall determine whether to
load these additional ports, considering:

e maximisation of the emission levels, for example, when adding additional cables do
not significantly affect the emission level (for example varies less than 2 dB), it can
assumed a maximum has occurred;

e reproducibility;

e achievement of a representative configuration having regard to other requirements
this clause.

es
be

in
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For example, additional cables with or without terminations may be connected to the EUT
ports. This process may also be applied to establishing the number of similar elements (plug-
in modules, internal memory, and so forth) within the EUT.

Where the EUT has more than one analogue/digital data port, ports shall be-selectedfor
testing included in the measurement arrangement as follows:

o if there are multiple similar ports on the same card or module type, then it is
acceptable to assess one typical port,

e where there are ports of the same type on different card or module types, then it is
acceptable to assess one typical port on each card or module types.

THe test report shall identify the ports assessed.

An EUT which requires a dedicated ground connection shall be bonded to the"RGP or to the
chamber wall or chamber floor in case of a FAR, with a grounding connectiomthat is similar|to |
that used in practice.

When making measurements in a FAR, any measurements of heightyare referenced to the
battom of the test volume.

NQTE When testing in a FAR, measurements of height are made to the t0p surface of the turntable or the toq of
thg floor absorber when the floor absorber extends above the turntable.

Anly antenna masts and supporting floors shall be inlace during site validation. All othHer
relevant conditions of Table D.1 and Table D.2 apply. For example, unpainted expandgd
pdlystyrene may be used as a supporting platform above the turntable.

Sde Figure D.1 through Figure D.10 for examples of arrangements.

Requirements for EUT spacing and distanees are given in Table D.2.
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Table D.2 — Arrangement spacing, distances and tolerances

Table Element Spacing/ Tole- Measure-
Clause Distances | rance (+) | ment
D2.1 Spacing between any two elements on the measurement table >0,1m 10 % Both
D2.2 Spacing between any two elements where one or more of the elements are | Typical n/a Both
not on a table-top
D2.3 Minimum distance between the rack (or cabinet) containing the EUT and the | 0,2 m 10 % Both
vertically rising cabling which would normally leave the measurement facility
D2.4 Spacing between AMN and EUT 0,8 m 10 % Conducted
D2.5 “pahing between AMNMN and local AE _n‘Q m. 10.9 Baot
D2.6 $pacing between AAN and EUT 0,8 m 10 % €on(ducted
D2.7 Horizontal spacing between EUT and current probe (or 150 Q resistor) 0,3 mto 10 % €.4{1.6.3
b 0,8m
| See ) )
$pacing between current probe and 150 Q resistor 8] m
$pacing between 150 Q resistor and optional ferrites (CMAD) S m
D2.8 | Horizontal spacing between EUT and current probe (Seeb) 0,3m 10"% C4f1.6.4
$pacing between current probe and CVP 0,1m
$pacing between 150 Q resistor and optional ferrites (CMAD) 0,1m
$pace between the cable under test and the RGP. 0,04m +0,01
D2.9 $pacing between AAN and local AE >0,8 m n/a Con(ducted
D2.10 Measurement distance when testing frequencies up to 1 GHz. | 3mto +0,1m Radjated
| $ee Table A.2, Table A.4, Table A.6 and Table A.7 10 m
D2.11 Measurement distance when testing frequencies above 1 GHz. 1'mto +0,1m Radjated
| | $ee Table A.3, Table A.5 and Table A.7 10m
D2.12 $pacing between: EUT, local AE and associated cabling; and-metal surfaces | >0,8 m 10 % Conducted
d¢ther than the RGP
This spacing does not apply when a combination of tablestop and floor-
| gtanding equipment is-tested measured. In this case the-table-top EUT may
e 0,4 m from the vertical RGP as shown in Figure D\~
D2.13 Thickness of insulation between floor standing EUT, local AE and | <0,15m 10 % Both
gssociated cabling and the RGP
D2.14 Height to the top of table for radiated measUrements 0,8 m +0,01 m Radjated
D2.15 Height to the top of table for conductedimgasurements 0,8 m or +0,01m Conducted
0,4 m
D2.16 $pacing between table-top EUTS~local AE and associated cabling and | 0,4 m 10 % Con(ducted
the RGP
| For-testing measuring analogue/digital data ports, the line under test shall
e kept 0,4 m distant from the RGP for as long as possible before being run
fo the termination point«For testing using C.4.1.6.3 this also includes the
able from the meastrement device to the AE.
The section of cable running to and from the termination point shall be
¢xempt from thesspacing to the RGP requirement given here.
D2.17 $pacing between: table-top EUT/AE cables or bundled EUT/AE cables | 0,4 m 10 % Both
draped oventhe back of the table; and the RGP above the
This may-be achieved by a non-conductive support. RGP
D2.18 Heightvof the cables connecting table-top and floor standing parts Lo 10 % Bot}
connhector
Aot
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@ Lowest of: 0,4 m; or connector height

o Where the test arrangement is 0,4 m from a vertical RGP the horizontal spacing is from the projection of the EUT onfo the
vertical RGP, to the current probe. See Figure D.4.

Measurement types have the following meaning:
— Conducted = All types of conducted measurements

— Radiated

= All types of radiated measurements

— Both = All types of conducted measurements and all types of radiated measurements

Where manufacturer-provided cables have to be used and are too short to meet the requirements of this table, the equipment shall

be arrang dto be as claose to the rnqnirnmnnfe of this tahle 2g ig rnaennahly rr_\r'ar\fit\al and the actual arrangnmnﬁt shall be
described in the test report.
The EUT, |ocal AE and associated cabling shall be arranged in the most compact practical arrangement while{respecfing typical
spacing and the requirements of this table.
Where the|EUT is a module as defined in Figure 2, the distances specified relative to the EUT are measured to the surface of the
host.
Where the [EUT is rack mounted, the distances specified relative to the EUT are measured to the surface of the rack.
Tolerance palue aligned with the CISPR 16 series.
D.f.2 Table-top arrangement
THe following specific arrangements apply.
Equipment, including the power supply, intended for<table-top use shall be placed on a ngn-
cojnductive table of sufficient size to hold the EUT¢local AE and associated cabling. Whegre
practical, the rear of the EUT should be flush withcthe rear of the table.
Far radiated measurements the table shall\be made of a material with a dielectric constgnt
which minimises the impact on the results, for example, by the use of unpainted expandgd
pdlystyrene. Subclause 5.5.2 of CISPR 16-1-4:2010/AMD1:2012 describes a measurement|to
hellp ensure that the dielectric qualities of the material used for construction of the table gre
appropriate.
THe arrangement of external~power supply units (including AC/DC power converters) shgall

mé

pet the requirements of(Table D.2. Where possible, cables that connect between modules

h
lo

If
thq

rizontal RGP (or floor), the excess shall be folded at the cable centre into a bundle
ger than 0,4 m,(such that the bundle is 0,4 m above the horizontal RGP.

u%its shall hang over(the back of the table. If a cable hangs closer than 0,4 m from t

the mains port input cable is less than 0,8 m long, (including power supplies integrated
b mains. plug) an extension cable shall be used such that the external power supply unit

p
th

ced on the measurement table. The extension cable shall have similar characteristics
mains cable (including the number of conductors and the presence of ground connectio

THe“extension cable shall be treated as part of the mains cable.

or
he
no

in
is
to

n).

Power supply output cables shall be treated as inter-unit cables.

Equipment may be stacked if this is a normal arrangement for this equipment.

Example measurement arrangements are given in Figure D.1 to Figure D.5 and Figure D.8.

D.

1.3 Floor standing arrangement

Where cable routing is specified by the manufacturer, this routing shall be used.
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Where the inter-unit cabling is typically routed overhead, it shall be routed vertically to an
overhead support. Overhead inter-unit cables shall rise from the first unit up to the support,
run along the support, and drop down into the other unit. Overhead exit cables shall rise from
the first unit up to the support, run along the support to a specified distance, drape down to
the RGP, and route out of the facility to remote AE. Excess cable shall be bundled non-
inductively on, but separated from, the RGP (respecting separation distances as defined in
Table D.2).

Mains cabling shall drape vertically to (but be insulated from) the horizontal RGP.

THe EUT shall be insulated (by insulation of maximum thickness of 150 mm) from\the
hdrizontal reference ground plane. If the equipment requires a dedicated ground connectign,
this shall be provided and bonded to the RGP.

EXamples are given in Figure D.6 and Figure D.9.

D.n.4 Combinations of table-top and floor standing EUT arrangement

The following specific arrangements apply.

Far the assessment of a combination of table-top and floor standing EUT, two RGPs-are man
bel required. The horizontal plane is always the RGP for the floor standing equipment whijle
the¢ RGP for the table-top equipment during conducted emission measurements may be either
hdrizontal or vertical. The inter-unit cables between a table-top unit and a floor standing upit
which are long enough to drape on the horizontal RGP«shall be non-inductively bundled (or if
top short or stiff for bundling, arranged but not-coiled)“and placed on the table or supported|at
0,4 m or at the height of the lowest cable entry point-if this is below 0,4 m.

EXxamples of general arrangements are given.in Figure D.7 and Figure D.10.

D.f.5 Arrangements for radiated measurement in a FAR

Where necessary, an access hole(should be provided in the centre of the turntable to facilitgte
ropiting of cables.

Mains power outlets may/e-placed on the surface of the turntable (or supporting element)] if
the site validation requjrements for the chamber can be met in this configuration.

THe arrangement 6/ythe EUT and local AE shall be identical to those used for measurements
using a OATS/SAC/FSOATS except for cables that leave the test area. These cables shall pe
ropted horizentally with a minimum exposed length of 0,8 m, before being routed vertically
with a migimum of exposed length of 0,8 m, to the bottom of the test volume (Sge
Figure Ds32). They shall then be routed to the centre of the turntable where, if possible the
capleg ‘shall drape vertically downward. The cables shall then leave the chamber by the
shjortest possible route to minimise any impact. Where the cables are shorter than 1,6 m, jas

possible.

Example measurement arrangements are given in Figure D.11 and Figure D.12.

D.2 MME-related conditions for conducted emission measurement

D.2.1 General

During measurements of conducted emissions, any required dedicated ground connection of
the EUT shall be made to the reference point of the AMN. Where not otherwise provided or
specified by the manufacturer, this ground connection shall be of the same length as the
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mains port cable and run parallel to the mains port cable at a separation distance of not more
than 0,1 m.

“Coaxial” broadcast receiver tuner ports shall be connected to an AAN (or a CDN as defined
in IEC 61000-4-6) that provides a 150 Q common mode termination to ground and is bonded
to the RGP.

In addition to the general principles given above the following requirements apply.

T + ol £ 4l H + <l lo Ul ool b ANAN] ALL 4l H Y f
C1ridintio Ldiulc Ul 1T UTITt Uclllu dooTooTU olldIlT UT LUUTITITULTU U UTIT AIVIIN. AIT ULTICTT UTITtO O

the¢ EUT and AE shall be connected to a second (or multiple) AMN(s). It is acceptable [to
connect these other equipments to an AMN via extension cables that include one or/multigle
socket outlets. Where additional socket outlets are needed, the extension shall be as _short ps
practical. All AMNs shall be bonded to a RGP.

Fgr AMNs mounted below the RGP an extension cable may be used. The /AMN specificatipn
shiall be met at the connection point for the EUT (the end of the extensiopycable or power stfip)
with at least 0,8 m spacing between the EUT and the connection point gh the extension cable.

Where the EUT is a collection of equipment with multiple units, each having its own power
caple, the point of connection for the AMN is determined by the following rules:

e for an EUT that has several modules, each with jits own power cable (howeyer
terminated) and for which the manufacturer providés a power strip (multi-socket mains
splitter) with a single power cable for connection\to the external power source, a single
measurement shall be performed at the mains input to that power cable;

e power cables or terminals which are not specified by the manufacturer to be connected
via a host unit shall be measured separately;

e power cables or field wiring terminals (mains input terminals) which are specified py
the manufacturer to be connected\via a host unit or other power-supplying equipmgnt
shall be connected as described-by the manufacturer;

e where a special connection is specified, the necessary hardware to effect the
connection shall be supplied by the manufacturer for the purpose of this measurement.

In|all other cases the conducted emissions on each individual EUT with its own power cable
that is terminated in a_power supply plug of a standard design (IEC TR 60083 for examp|e)
shiall be measured separately.

Any AAN used during conducted emission measurements shall be selected and configured|to
b€ representative of the network in which the EUT is intended to operate. All ports of the AAN
shiall be correctly terminated in accordance with D.1. Where the 1 m requirement cannot pe
achieved, \because of the position of the power input port/wired network port, then the
effectiver~length shall be as short as possible. In the case of EUTs including floor standihg
eguipment the cable connecting the analogue/digital data port to the AAN may be positioned
peltpendicular to the FUT for a distance hetween of 03 m and 0 8 m then drop vprtir‘nlly to
(but be insulated from) the horizontal RGP before being extended to the AMN/AAN. In these
cases any bundling may be located on (but be insulated from) the ground plane

D.2.2 Specific conditions for table-top equipment

The RGP shall have a minimum size of 2 m by 2 m and shall extend a minimum of 0,5 m
beyond the EUT, local AE and associated cabling in all directions.

Alternative 1: The measurement shall be performed using a vertical RGP. The rear of the
EUT, local AE and associated cabling shall be 0,4 m from the vertical RGP. All ground planes
in use shall be bonded together. AMN(s) and AAN(s) in use shall be bonded to either the
vertical RGP or other metal planes bonded to it.
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15

The portions of signal cables that hang over the rear of the table shall be positioned at a
distance of 0,4 m from the vertical RGP and no less than 0,4 m from any horizontal RGP
bonded to the vertical RGP. If necessary, maintain the separations using a fixture made of
non-conductive material with an appropriate dielectric constant.

An example of the measurement arrangement is given in Figure D.2.

Alternative 2: The measurement shall be performed with a horizontal RGP. The EUT, local
AE and associated cabling shall nominally be spaced 0,4 m above the horizontal RGP.

EXample measurement arrangements are given in Figure D.3 and Figure D.5.

D.

If
as

pr
thi

D.

THe configuration for conducted emission measurements shall be as defined in D.2.1 whi

mé

TH
flo
thq
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eq
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Ex

D

D
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mains cables shall_drop directly to the RGP before being routed to the mains power outlg

Th
bo
If

D.

13  MME-related requirements for radiated measurement

.B.1 General

2.3 Specific requirements for floor standing equipment

conducted emission measurements are undertaken within a SAC, the EUT,)local AE a
sociated cabling shall be configured as defined in D.2.1. whilst megting the gene
nciples given in D.1.1. The AE cable routing shall be overhead if the EUT is designed
s configuration. Example measurement arrangements are given in Figufe D.6.

2.4 Specific requirements for combined table-top and floar standing equipment

beting the general principles given in D.1.1.

e table-top equipment shall be assessed using alternative 1 or alternative 2 in D.2.2. T
or standing equipment shall be assessed on a horizontal RGP. If a vertical RGP is used f
b table-top equipment, care shall be taken that the floor standing equipment is at lea
B m from the vertical RGP. This may require that the spacing between the table-t
uipment and floor standing equipment be Get at a small and convenient distance,—grea]

ample measurement arrangements are given in Figure D.7.

less some otherconfiguration is typical of normal use, or specified by the manufactur
is outlet should not protrude above the RGP. If the outlet has a metal case, it shall

nded to the-RGP. If the mains outlet has a protective earth, it shall be bonded to the RG
ised, the.AMN shall be installed under the RGP.

3.2 Requirements for table-top equipment

nd
ral
or

st

he
or
st
op
ler

Excess length of cables shall only be included in the arrangement to represent normal
installation and shall be bundled in line with D.1.1. An example measurement arrangement is
given in Figure D.8.
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Vertical coupling plane (for conducted measurements — alternative 1)

Additional units may be

stacked when appropriate €
<
ps
0,1m 0,1Tm
T W [ |
0 T e U7
|i CUIT/AC || CO = T | =~y — |
:| I (front) : |
LI I
| ————— | AL ____ |
QOA m ¢0,1 m
iy Non-. —————— I
: EUTIAE : contgg::;we / : EUT/AE I
|
L ____! Typiqal | Q_
10,1 m Spacing I____%‘|
P v A
| EUT/AE | | s C)\
: [ T HID |
______ | | HIDEUTAE | |EUT/AEV )
: [ - (front)

A

Table extension |,

extension is dependent{on the NSA volume

)

(when required)
%ﬁéyﬁmﬁﬁﬁ’my

For radiated measurements the“maximum permissible

A\ 4

Top view

m

Figure D.1 — Example measurement arrangement for table-top EUT
(conducted and radiated emission) (top view)

c
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0,1m
EUT/AE 0,1m
PSU ﬂ\//%
/llé\ \ / EUT/AE EUT/AE.,

>0,8 m
to other
metallic
objects

0,8|m
I Cables to
/ AE [ b
0.8m / ol
i 7‘1
NS
Vertical reference ground plane
ANINs or AANs bonded to a reference ground plane
IgC
NGTE The 0,8 m distance specified between EUT/AE/PSU and AMN/AAN, is applicable only to the EUT be|ng

measured. If the device is AE then it shall be >0,8 im)

Figure D.2 — Example measurement arrangement for table-top EUT
(conducted €mission measurement — alternative 1)
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0,1m >0,8 m to other _|_
metallic objects

>0,8 m to other
metallic objects

AMNSs bonded to horizontal reference ground plane

Reference
ground
plane

EC
NGTE The 0,8 m distance specified between EUT/local AE/PSU and AMN, is. applicable only to the EUT be
measured. If the device is AE then it shall be >0,8 m.

Figure D.3 — Example measurement arrangement for table-top EUT
(conducted emission measurement = alternative 2)

\

EUT/AE oL
[
psgy o1 m ‘
|
>0,8 m to other
metallic object EUT/A
EUT/A

Cable to

Y |

Current
Cable 0,04\m-/ probe
from VRGP

> >//kﬁ |
'4|

nsulatiol U i ~ e

m
™ @
== - \ AN
U A
0,4 m to Vertical Reference Ground Plane

AMNSs or CVPs bonded to a Reference Ground Plane

0

Vertical Reference Ground Plane

IEC

NOTE The 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN, is applicable only to the EUT being
measured. If the device is AE then it shall be >0,8 m.

The cable under test shall be positioned 0,04 m from the vertical RGP and run at this position between the EUT
and AE. This restriction does not apply to the section of the cable passing through the voltage probe.

Figure D.4 — Example measurement arrangement for table-top EUT measuring
in accordance with C.4.1.6.4
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>0,8 mto
other metallic
objects

Non-conductive support Sé

. ﬁl/ RGP

AMN/AANs bonded to horizontal RGP

asured. If the device is AE then it shall be >0,8 m.

Figure D.5 — Example measurement arrangement for table-top EUT
(conducted emission measurement — alternative 2, showing AAN position)

IEC

ITE The 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN;"is applicable only to the EUT be
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Non-conductive support

Typical spacing

(\>§‘
Typical spacing

EUT/AE

EUT/AE

AMN/AANs bonded to Horizontal RGP To AE

Figure D.6 — Example measurement arrangement for floor standing EUT
(conducted emission measurement)
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=~

NG
me

\
0,1 m ; :
g T |
S— ypical spacing EUT/AE
/l& ~ (’)ther s ’><
‘ metallic ——2"
objets

1

Frsd RS~
0,4 m to vertical RGP

Typical spacing
Vertical RGP

AMNSs bonded to a RGP

Insulation

ITE The 0,8 m distance specified between EUT/local AE/PSU and AMN, is applicable only to the EUT be

asured. If the device is AE then it shall be >0,8 m.

Figure D.7 — Example measurement arrangement for combinations of EUT

(conducted emission measurement)

0,1m
|
0,1m
(\’i EUT/AE
EUT/AE EUT/AE
PSU
A
-
0,8m
I - To AE
0,4 m
v
Insulation ><
To power supply IEC

Figure D.8 — Example measurement arrangement for table-top EUT
(radiated emission measurement)
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Non-conductive support

Typical spacing

Typical spacing

EUT/AE
EUT/AE

To power
suppl

Insulation

Figure D.9 — Example measurement arrangement for floor standing EUT
(radiated’emission measurement)
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Typical spacing

DE—

0,1m

EUT/AE
PSU

|
FUTIAZ / EUT/AE

_____ ~
z =" connector height

T o - Bundle at

Insulation

Cables to power supply and AE

Figure D.10 — Example measurement arrangement for combinations of EUT
(radiated emission measurement)
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Cables leaving the test area 01m
0,1m
20,8 m horizontal length M
exposed EUT/AE
EUT/AE EUT/AE
PSU

T I\ M YAWA
\%

Non-conductive
turntable

AC mains and AE
cables leaving the
test area

Figure D.11 — Example measureméeht arrangement for tabletop EUT
(radiated emission measurement within a FAR)
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EUT volume
Tmx1,1m
\ 0,8 m 0,2m
< | 4—
0,3m EUT/
AE

|
and AE cables Effective EUT QY
leaving the test height \/
area. 1,1m Q~
N
0,8m AC ’()/

mainstlpc;wer (gl/
/ outle QQ‘ Turntable
NG

Support
(where necessary)

f'—:? s\C) v

o

A\

Figure D.12 — Exam able configuration and EUT height
(radiated eb ion measurement within a FAR)
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Annex E
(informative)

Prescan measurements

The purposes of a prescan measurement are to determine the frequencies at which an EUT
produces the highest level of emissions and to help select the configuration(s) to be used in
the formal measurements.

Pr|
th
be

Th
Th

m

TH
co|
pr
gi
re

Pr|
pr

A
ex
pr
re
de
még
Fy

thzt the impact of varying the configuration can be found. Changes in‘configurations whi

escanning should be performed on various EUT configurations to find the configuration
ht produce(s) the highest amplitudes with respect to the limit. This configuration shodld th
used during formal measurements.

e number of configurations to be considered is dependent upon the complexity of the EU
erefore, a quick and simple procedure should be established for comparative purposes

y be considered include:

e mode of operation, as defined in 3.1.23;

e supply voltage discussed in A.1;

e arrangement discussed in Annex D;

e number and arrangement of modules within a system. See Figure 2;
e number of cables attached applying the criteria in D.1.1;

e position of cables, local AE and HID as required in Annex D.

e prescan method attempts to closely.'emulate the formal procedure so that effecti

e confidence that the configuration which produces the highest amplitude emission w
spect to the limit has been found.

escan measurements may~be performed with spectrum analysers without pre-selecti
bvided that precautions(aré used to ensure that the instrument is not overloaded.

bsent at any) active or nonlinear stage of the measurement path (amplifiers, limite

crease <by approximately the value of the attenuator used (within 0,5 dB), then t
pasurement system may be overloaded and steps should be taken to correct the proble
rthér details are given in Annex B of CISPR 16-2-1:2008/AMD 1:2010/AMD2:2013.

D
&

T.
50
ch

ve

mparisons can be achieved. For example, a limited height SAC would be an appropridte
bscan facility followed by an OATS/SAC for formal measurements. An effective prescan will

th

simple proceduresto/check for overload is to repeat a measurement with an attenuator (for
ample, 6 dB) added at a convenient point in the measurement path so that the signal

'S,

ceivers, and~so forth) is reduced by a known amount. If the measured signal level does not

he
m.
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Annex F
(informative)

Test report contents summary

Guidance for compiling a test report can be found in ISO IEC 17025. References to ISO IEC
17025:2005 and requirements defined in relevant clauses of that standard are given in
Table F.1. See Clause 9 for general reporting requirements. Additional information may also

be

added to the test report as necessary.

Table F.1 — Summary of information to include in a test report

arrangement due to a
physical hazard

Item CISPR 32 ISO IEC 17025:2005 Details to be included
Clause or | clause or subclause
subclause

Meagurement Annex D 5.10.1 Description of the final configuration.

arrapgement

Hos{ and modules 6.2 5.10.1 Description of the host-and modules.

Applicability 8 5.10.3.1 a) and e) Decision and justification not to measure.

Spegial measures 7 5.10.1 Description<of special measures needed to ensurg
compliance.

HigHest internal 8 5.10.1 Valug.of'f,. See-3-4-148 Table 1

frequency

Gengral guidance 9 5.10 all (5.10.2 At least:

especially) 1. Class of limit (Class A or Class B) that is apprapriate

for the EUT.
2. Mode of operation of the EUT.
3. How the ports were exercised.

Gengral content 9 5.10.1, 5:40)2 Photographs of the measurement configuration and
arrangement for the formal measurements

Emis$sions data and 9, Annex A, |540.1 Tabular data should be presented covering the

calcplations C.2.2.4 requirements of C.2.2.4.

Emigsion details 9 5.10.1 Pertinent information for each emission.

AAN category 9 5.10.1 Category of AAN used during wired network port
measurement.

Calqulated 9 5.10.3.1.c), Calculated measurement uncertainty for each

Measurement uncertainty 5.10.4.1 b), 5.10.4.2 |measurement performed.

Conlpliance statemerit 9,10 5.10.2 1), Class of limit whose requirements the EUT satisfies.

5.10.3.1 b)

Meapgurement distance Annex A, 5.10.1 Measurement distance used-during-testing and, where

useq C.2.2.4 relevant, how the limit was calculated.

Exefcising of ports Annex A, 5.10.1 Description of the procedures used to exercise the ports.

Annex B Justification of any non-standard procedures used.

Specifically for Ethernet: the data rate used.

Ambients C.2.2.3 5.10.3.1 a) Procedure used to reduce the impact of ambients.

Position of cables Annex D 5.10.1 The disposition of the excess cable shall be noted. Also
record cable lengths if those defined cannot be achieved.

Table-top EUT Annex D 5.10.1 Measurement arrangement alternative used for the

arrangement conducted emission measurement.

Floor-standing D.1.1 5.10.1 The test report shall document the decision and

justification to test in a floor-standing arrangement rather
than a table-top arrangement due to a physical hazard.
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Annex G
(informative)

defined in C.4.1.1

G.1 Schematic diagrams of examples of asymmetric artificial networks
AAN metal case
AAN
L1
YN
O LY —Q
EUT Balanced pair AE
IR
\
‘ C C
ant m R R
\ °
\
L Lo
°
C=4,7uF
R=2000Q Ry
h 50 Q
L1=2x38mH
L2 =2x 38 mH IEC
AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance
NGTFE4 Nominal yoltage division factor defined in C.4.1.2 e) = 9,5 dB.
NGTE2Zeal Zy,; provides the unbalance required to adjust the LCL of the AAN to the values specified
Taple C.2.
Figure G.1 — Example AAN for use with unscreened single balanced pairs

n
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AAN metal case

AAN
L1=5%x1,4mH For 1 or 2 pairs L2=4x14mH
0 ./\/\ o ./Y\ 0
Balanced pair 2
0O , ./Y\ ® ./Y\ 0
EUT } AE
0O | .KY\ ® .KY\ 0
Ral dnai- 1 1
Balaneed-pai— ‘
| YN YN
o—® \ o i T T T o O
! } c c c c
R Ry
ant m ant
[ ]
\ \
I R L3 L4
100 Q
RX
50Q
C=82nF
L3=2x3,1mH IEC
L4=2x%x3,1mH
Ry=3900Q

AE = Associated equipment

EUT = Equipment under test
R, = Receiver input impedance

L3 and L4 provide a transverse inductance across each pair =4,x 3;1 mH = 12,4 mH

NGTFE4 Nominal voltage division factor defined in C.4.1.2-e) = 9,5 dB.

NGTE-2-Zeat Z.4; provides the unbalance required to adjust the LCL of the AAN to the values specified
Taple C.2.

NGFE-3 This AAN can be used to measurescommon mode emissions equally well on a single unscreened balang
pair or on two unscreened balanced pairs,

Figure G.:2 — Example AAN with high LCL for use
with either one or two unscreened balanced pairs

n
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AAN metal case
AAN
L1=9x%x1,4mH For 1, 2, 3 or 4 pairs L2=8x1,4mH
O ./Y\ '_.mgo
Balanced pair 4
o f AR AL o
I
O } ./Y\ ® ./\/\ '®)
Balanced pair 3 ‘
o . ; A Py AR o
EUT [ AE
| |
o T L . A O
Balanced pair 2 } }
| |
O o N Py WA o
| | |
| | |
O ; ; ; A EAA o
Balanced pair1 | | |
I I I
O—@—+—+— Y\ Y
SRR ) c * e e o N
S R R R, R
d d
4 x Zoqt H H m S
4o R L3 L4 L5 L6
100 Q
RX
50 Q
IEC
C=82nF
Ry =390 Q

NG
pa

AE = Associated equipment
FUT = Equipment under test

R, = Receiver input impedance
L3,L4,L5and L6 =2 x 3,1 mH

ble C.2.

H-E-4 Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

L3, L4, L5, and L6 provide a transversg inductance across each pair =4 x 3,1 mH = 12,4 mH

ITE-2-Zeat Z, 4 ptovides the unbalance required to adjust the LCL of the AAN to the values specified

FE-3 This AAN can be used to measure common mode emissions equally well on a single unscreened baland
r, or on_two,/three or four unscreened balanced pairs.

Figure G.3 — Example AAN with high LCL for use with one, two, three,
or four unscreened balanced pairs

n
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AAN metal case

AAN

L1

o ° For 2 pairs ./\/Y\ o
Balanced pair 2

O f ® m O

EUT AE

O O
Balanced pair 1

ol ? m O

!
T
|

a

-
] HM
| T

€

2 x Zogt H
\

1

C,=33nF

R, =576 Q

R,=6Q

R.=44Q

L1=4x7mH
AE = Associated equipment

EUT = Equipment under test
Rx = Receiver input impedance

50 Q

I'FE—+ Nominal voltage division factor defined in C.4.12 e) = 34 dB.

ble C.2.

used for cables which have at Ieast Qneé-tinused pair, see C. 4 1.3

I TE2Zeat Z.4; provides the unbalance required to adjust the LCL of the AAN to the values specified

Figure G.4 — Example AAN; including a 50 Q source matching network at the voltage
measuring port, for use with two unscreened balanced pairs

IEC

n

ir This AAN should phot
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AAN metal case

AAN L1
For 2 pai
o or <z pairs S NV YL
Balanced pair 2
O ® LYY O
EUT AE
0O \ YTV o)
. [ D —
Balanced pair 1 ‘ r PN
- R A B
| | - 4 x C,
ez 1111 0 e
Ui u u da
.
1L
Ry
C.=33nF 500
R, =400 Q IEC

L1=4x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

NGTFE4 Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

NGTE-2Zeat Z, 4 provides the unbalance required to adjust thé LCL of the AAN to the values specified| in

Taple C.2.

Figure G.5 — Example AAN for@use with two unscreened balanced pairs



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

- 80 - CISPR 32:2015 RLV © IEC 2015

AAN metal case

AAN L1
. ) 0 . ° For 4 pairs .KVY\ o
alanced pair
i . . aaat 0
O : ® SV o)
Balanced pair 3 } PRGN
EUT © * * * © e
o L ° YN o
Balanced pair 2 } } .KYY\
O . | | . [ —— O
o | | | YY) O
Balanced pair 1 } } } T ¢
O I . ©
Sz ] L] o
B I 8x R,
Re
Rp
Ry
C,=33nF )
R,=11520Q
R,=6Q IEC
R.=44Q
L1=8x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

NGTFE+ Nominal voltage division factor defined in C.4.1.2 e) = 34 dB.

NGFE2Zeat Z

provides the unbalance required to adjust the LCL of the AAN to the values specified| in

cat

Taple C.2.

This AAN should pot

Figure G.6— Example AAN, including a 50 Q source matching network
at the voltage measuring port, for use with four unscreened balanced pairs
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AAN metal case

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

H-E-4 Nominal voltage division factor defined in C.4.1.2 ¢)"'975 dB.

ITE-2-Zeat Z.4; provides the unbalance required tg-adjust the LCL of the AAN to the values specified
ble C.2.

Figure G.7 — Example AAN for use with four unscreened balanced pairs

AAN L1
For 4 pairs
saionced 072 ° P A o
alance pa(\;r . o A -
Bl g 0 3 } ® .f\/\/\ O
alanced pair
| Y YN
0 > ° YV O e
o Ll ' Y YN o
Balanced pair 2 . ¢
| | YY)
© ’ I I * LA ©
A L YN A
Balanced pair 1 } } } T ¢
H Y O
o .
777777777777L 8 x C,
4 x Zat a
N I B 8xR,
RX
C,=33nF 50 Q IEC
R,= 8000
L1=8x7mH

n

This AAN should pot

Coaxial C\entre-conductor wire AAN metal case
bulkhead
connector Coaxial cable AAN
EUT AE
Coaxial cable Coaxial cable

Isolation
plate R

100 Q

Coaxial
bulkhead
connector

Connection to

coaxial cable screen

.-

AN
R Screen-conductor wire
X

50 Q

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance
Common mode choke L1 =2 x 7 mH

NOTE Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

IEC

Figure G.8 — Example AAN for use with coaxial cables, employing an internal common
mode choke created by bifilar winding an insulated centre-conductor wire and an
insulated screen-conductor wire on a common magnetic core

(for example, a ferrite toroid

)
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Miniature coaxial cable

Coaxial \ AAN metal case
bulkhead
connector Coaxial cable AAN

EUT AE
Coaxial cable Coaxial cable

Coaxial
bulkhead
connector

Isolation plate,
shunt C< 1 pF

| it rs HA )
/ Ferrite-torotds
Connection to

coaxial cable screen R

IEC
AE = Associated equipment

EUT = Equipment under test
R, = receiver input impedance

Common mode choke L, > 9 mH, total parasitic shunt C <1 pF

NGFE4 Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

NGTFE-2 More toroids may be needed to fully meet the requirements fop"AANs.

Figure G.9 — Example AAN for use with coaxial cablés, employing an internal common
mode choke created by miniature coaxial cable (miniature semi-rigid solid copper
screen or miniature double-braided screen ,coaxial cable) wound on ferrite toroids

Multiple signal wire$, ‘dumber = n

Screened \ AAN metal case
bulkhead

connector Screened cable AAN
EUT AE
Multi-conductor L1 Multi-conductor
screened cable A~ screened cable
: °
[ ) i
. ./'\/'\
°
YN\
Isolation b Screened
plate R bulkhead
100 @ connector
Connection to Y
cable screen Screen-conductor wire
IEC

AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance
Common mode choke L1 = (n + 1) x 7 mH, where n = number of signal wires

NOTE Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

Figure G.10 — Example AAN for use with multi-conductor screened cables, employing an
| internal common mode choke created by-bifilar multifilar winding multiple insulated
signal wires and an insulated screen-conductor wire on a common magnetic core
(for example, a ferrite toroid)
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Multi-conductor screened cable
Screened
bulkhead \ AAN metal case

connector

AE

Multi-conductor
screened cable

Screened cable AAN

EUT

Multi-conductor
screened cable

~

cm

Screened
bulkhead
connector

Isolation plate,
shunt C < 1 pF

Connection to
cable screen

IEC
AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance
Common mode choke L., > 9 mH, total parasitic shunt C < 1 pF

NGFE4 Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

NGTFE-2 More toroids may be needed to fully meet the requirements.for AANs.

Figure G.11 — Example AAN for use with multi-conductor screened cables, employing an
internal common mode choke created by winding a multi-conductor screened cable on
ferrite toroids

G|2 Rationale for emission measurements and procedures for wired network
ports

G.2.1 Limits

THe emission voltage (or (current) limit is defined for an asymmetric common mode load
impedance of 150 Q (as\seen by the EUT at the AE port during the measurement). This
standardisation is neécessary in order to obtain reproducible measurement results,
independent of the undefined asymmetric common mode impedance at the AE and the EUT

In{general, the_asymmetric common mode impedance seen by the EUT at the AE port is not
deffined unless~an AAN is used. If the AE is located outside the shielded room, the asymmetfic
common_mode impedance seen by the EUT at the AE port can be determined by the
asymmetric common mode impedance of the feed through-filter between the measuremgnt
sef-uphand the outside world. A rn-type filter has a low common mode impedance whilst a [T-
type-filter has a high asymmetric common mode impedance

AANs do not exist for all types of cables used by MME. It is therefore also necessary to define
other (non-invasive) measurement procedures that do not use AANs.

Normally, there are several other cables (or ports) present at the EUT. At least the connection
to the mains port is present in most cases. The asymmetric common mode impedance of
these other connections (including a possible ground connection) and the presence or
absence of these connections during the measurement can influence the measurement result
significantly, particularly for small EUTs. Therefore the asymmetric common mode impedance
of the non-measured connections has to be defined during the assessment of small EUTs. It
is sufficient to have, in addition to the port being assessed, at least two additional ports
connected to a 150 Q common mode impedance (normally by using an AAN with the RF
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measurement port terminated with 50 Q) in order to reduce this influence to a negligible

amount.

Coupling devices for non-shielded balanced pairs should also simulate the typical LCL value
of the lowest cabling category (worst LCL) specified for the wired network port being
measured. The idea of this requirement is to take into account the transformation of the
symmetrical signal into a asymmetric common mode signal, which might contribute to possible

radiated disturbance when the EUT is used in the real application. Asymmetry in the AAN
deliberately introduced to yield the specified LCL value. This asymmetry may enhance

is
or

cancel the asymmetry of the EUT. In the interest of determining the worst case emissions and

optimization of measurement repeatability, consideration should therefore be given [to
repeating the measurement with the LCL imbalance on each wire of a balanced pair when
usfing the appropriate AAN as defined in C.4.1.2.
Sipce imbalance on each balanced pair will contribute to the total conducted c€emmon mofe
emission, all combinations of imbalance on all balanced pairs should be censidered. For a
simgle balanced pair, this has a relatively minor measurement impact —th€ two wires gre
reyersed. However, for two balanced pairs, the number of LCL loading~combinations (apd
therefore measurement configurations) is four. For four balanced pairs;<the number of loadiphg
cojmbinations grows to sixteen. Such numbers have a significant impaet on measurement time
and measurement documentation. Such measurements are not usually implemented, buf if
carried out the connection to AAN should be carefully documentéd:
THe RF measurement port of an AAN not connected teJthe measuring receiver should pe
tefminated with 50 Q.
Table G.1 — Summary of advantages and disadvantages
of the procedures described in C.4.1.6
Procedure C.4.1.6.2 C.4.1.6.3 C.4.1.6.4
Advantages Cembenaiblo Lo n i Non-invasive Non-invasive
roperties_areavailable (except removing the insulation Always applicable
of the shielded cable)
For unscreened cables . ) No underestimation
containing balancet.pairs, the Always applicable to shielded (represents the worst|case
LCL values of the AAN are within | cables estimation)
the tolerance-in.Jable C.2 of an Small measurement uncertainty
AAN appropriate to the cable for higher frequencies
category connected to the EUT.
Lowest measurement uncertainty
Digsadvantages | Only possible if appropriate Increased measurement Overestimation is pogsible if
AANs are available uncertainty for very low common mode impedpnce at
frequencies (<1 MHz) the AE is not close to[ 150 Q
Invasive (needs appropriate . . . .
cable connections) Alteration of the cable insulation Increased uncertainty| for
is necessary some extreme conditipns of
Needs an individual AAN for frequency and impedance

each cable type (results in a high

Reduced isolation against
emissions from the AE side

Nao isolation ngninef

L FETY Y oA AN
TUImoTT UT UTiTeTeiTt AAINS )

No isolation is generally
provided by an AAN to
symmetric signals from the AE

(compared to the procedure
in C.4.1.6.2)

Only applicable to shielded
cables

emissions from the AE side
(compared to the procedure in

C.4.1.6.3)

Does not assess the
interference potential
arises due to convers
the symmetric signal

that
ion of
due to

the LCL of the cable network

to which the EUT will
connected

be
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G.2.2 Combination of current probe and CVP

The procedure described in C.4.1.6.4 has the advantage of being applicable in a non-invasive
way to all types of cables. However, unless the asymmetric common mode impedance seen
by the EUT at the AE connection is 150 Q, the procedure in C.4.1.6.4 will show a result which
is in general too high, but never too low (worst case estimation of the emission).

G.2.3 Basic ideas of the CVP

The method described in C.4.1.6.4 uses a CVP to measure the asymmetric common mode
voftage: BTe 5 tWO approaches to the To gctiom o VP oT either approaciT, iff a

50 QO common mode impedance is present, the capacitance of the CVP to the cable attachged
to|the EUT port being assessed will appear as a load in parallel with the 150 Q common-mofe

MHz. If the CVP loading is to reduce the 150 Q common mode impedanCe'down to no less
than 130 Q, the capacitive loading of the CVP to the cable attached to/the EUT port beipg
asfsessed should be—< <5 pF at 30 MHz (the worst case frequency). At-30 MHz, the impedangce
of|5 pF is approximately—4-062 1 061 Q, which, in parallel with 150 2 results in a combingd

A first possible CVP construction approach is for the probeto be a single capacitor that relies
on physical distance from the cable attached to the EUZ port being measured to achieje
<5 pF loading. This style of CVP s , described in5.2.2 of CISPR 1641-
:2003/AMD1:2004/AMD2:2006.

econd possible construction uses two coupling devices in series. A first capacitive coupling
vice in close proximity to the cable attached to the EUT port being assessed (the device|is
actually in physical contact with the insulation of the cable attached to the EUT port beipg
asisessed). The second device is a standard oscilloscope-type voltage probe having gn
impedance >10 MQ with a probe capacitance <5 pF. The theory is that the probe capacitance
in|series with the capacitance of the capacitive coupling device presents only the prope
capacitance to the cable attached™to the EUT port being assessed. In practice, it is possible,
given the physical size of the.¢apacitive coupling device, to have a large stray capacitance|in
rallel with the probe capacitance. If this occurs, the total capacitive loading will be greater
than that of the probe itself) and the requirement to have <5 pF loading may be violated. If this
hnique is employed{ the capacitive loading should be verified by measurement and not rely
on| theory. This capacitance measurement can be made with any capacitance meter that cgn
operate over the. 0,15 MHz to 30 MHz frequency range. The capacitance is measurgd
tween the c¢able attached to the EUT port being assessed (all wires in the cable gre
connected together at the connection point to the meter) and the RGP. The same type |of
caple used in the conducted emissions measurement should be used for this capacitance
measurement.

NQTE. This procedure has the lowest uncertainty if the length of cable between the EUT and AE is less than
1,25 m. Significantly longer cables are subject to standing waves that can adversely affect voltage and current
measurements. For long cables where both the voltage and current limits cannot be met, changes to the
measurement configuration-may-need-te can be implemented.

G.24 Combination of current and voltage limit

If the common mode impedance is not 150 Q, the measurement of the voltage or the current
alone is not acceptable because of a very high measurement uncertainty due to the undefined
and unknown common mode impedances. If however both voltage and current are measured
with current and voltage limits applied simultaneously, the result is a worst case estimation of
the emission as explained below. The basic circuit for which the limit is defined is shown in
Figure G.12.
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15

This circuit is the reference for which current and voltage limits are derived. Any other
measurement has to be compared to this basic circuit. Z; is an unknown parameter of the
EUT. Z, is 150 Q in the reference measurement.

If

EUT, the simplified circuit is as shown in Figure G.12, wheré the common mode impedance

S€

unknown parameters of the measurement.

If

Sttt 1 Reference measurement

!
—P with Z, =150 Q

] i

IEC

g

Figure G.12 — Basic circuit for considering the limits
with defined common mode impedance of 150°Q

he measurement is performed without defining the comma@n mode impedance seen by t

en by the EUT is defined by the AE and can have any value. Therefore Z, as well as Z, 3

e — —— e 0

Figure G.13 — Basic circuit for the measurement with unknown
common mode impedance

he
5
re

nt

the. measurement is performed according to the circuit of Figure G.12 the limit of curre

a

d tha limit of valtaae are eauivalent The ralation between current and voltaae are ahw
c—Re—H—e+—ortage—atre—equifaehit—Heteatoi—oetwWeeh—cuHehiraheaYorage-are—arW

ysS

150 Q and either of the two can be used to determine the compliance with the limit. This is not
the case if Z, is not 150 Q. See Figure G.13.

It is important to be aware that the source voltage U, is not the only quantity determining the
compliance with the limit-is—het-the—source—voltage—,. The disturbance voltage has to be
measured at a standardized Z, of 150 Q-and, while U in Figure G.13 and depends on Z; Z,
and U together. The limit value can be reached with an EUT containing a high impedance Z;,
and a high source voltage U, or with a lower Uy combined with a lower impedance Z,.

In the more general case of Figure G.13 where Z, is not defined, it is not possible to measure
the exact value of the interference voltage. Since Z, and U, are not known, it is not possible
to derive the interference voltage, even if the value of Z, is known (or is measured or
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calculated from |/ and U). If for example an EUT, having excessive emissions, is measured
only by determining the voltage in an arrangement with low Z, (Z, <150 Q) at the AE side,
then the EUT might seem to comply with the limits. By contrast, if the same EUT is measured
only by measuring the current in a measurement set-up with high Z,, (for example by adding
ferrites) the EUT might again seem to comply with the limits.

However, it can be shown that, if the current limit and the voltage limit are applied
simultaneously, an EUT with emissions exceeding the limits is always discovered by
exceeding either the current limit (if Z, is <150 Q) or the voltage limit (if Z, is >150 Q).

If

which would comply with the limits if measured with Z, = 150 Q, may be rejected. However

E

C.p.1.6.4 is therefore a worst case estimation of the emission. If an EUT exceeds’ the lir
with this procedure, it is possible the EUT would comply with the limits if it could‘be measur
with Z, = 150 Q. If emission measurements of the EUT by this procedure werg, compared tdg
pawer limit derived from the voltage and current limits, a more accuraté measure of t
inferference potential into 150 Q is possible.

Gl.5 Ferrite requirements for use in C.4.1.1

S

cojnducted emissions on the shield of a-ceaxial shielded cable* A 150 Q load is specified to

connected between the—coaxial cable shield and the RGR/as described in C.4.1.6.3. Ferrites

a

chiaracteristics of the ferrites necessary to satisfy_the requirements of C.4.1.6.3 are giv

b

he common mode impedance of the AE (Z,) is far from 150 Q, it is possible that an-EU

UT not complying with the limits will never be accepted. The measurement according

ybclause C.4.1.6.3 defines a measurement set-up for gmeasuring the common mo

re shown placed over the-ceaxial cable shield between the 150 Q load and the AE. T

elow.

EUT Cable\shield
r—-——>"~>"~>"~>"~>"~>"T" T ————— a (R A 1 r—-——>"C- "~~~ —7——"7™7™"7— a
Zeutem : Zterrite Zaecm

A

| | | |
| | | |
| | | |
| ] | |
| | | |
| | I |
| | | |
| | | |
| | | |
| | | |
| | | |
| 1 i | |
: ( Veutem : 150 Q (shield to ground) : Vaeem C) :
| | | |
| { | |
| | | |
| | | |
| | | |
| | | |
| I | |
| | | |
| | | |
| | | |
| I | |
| | I |
| | I |

T,
an
to
nit
ed
a
he

de
be

he
en

Key

Veutem common mode voltage generated by the EUT

Ztem common mode source impedance of the EUT

Vaeem common mode voltage generated by the AE

Zecm common mode source impedance of the AE

Zterrite impedance of the ferrites

NOTE The combined impedance (Z) is 150 Q, in parallel with the series combination of Z, ... and Z_ .

Figure G.14 — Impedance layout of the components
in the method described in C.4.1.6.3
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Figure G.14 shows all of the basic impedances involved in the method described in C.4.1.6.3.
The ferrites are specified in C.4.1.6.3 to provide a high impedance such that “...the common
mode impedance towards the right of the 150 Q resistor shall be sufficiently large as to not

affect the measurement.” This impedance is shown in Figure G.14 as—Z* Z; i in series with
z

aecm-

The above quotation from C.4.1.6.3 infers that the combined series impedance of Zg, it and
Zaecm Should not load down the 150 Q resistor. The general approach in this standard for
tolerance on 150 Q common mode loads is + 20 Q over the frequency range of 0,15 MHz to
30 MHz. Combining these two concepts, the combined series impedance of Z;, 4o and Z_. .,
in|parallel with the 150 Q resistor (Z in Figure G.14) should be no lower than 130 Q. This|in
turn implies that this relationship-must should hold regardless of the value of Z,,-

THis clause provides guidance on the use of ferrites in cause C.4.1.1.

Tq establish the impedance characteristics of the ferrites, only two cases need to pe
considered: Z ..y, = open circuit and Z .., = short circuit. If the ferrites,can be selected [to
satisfy these requirements, any value of Z ., will be acceptable.
e Case1:Z

aecm — open circuit

THe combined series impedance of Z;, ite aNd Z o iS also an epen circuit. An open circuit
parallel with the 150 Q load is 150 Q. Z¢,ite Can be of any value.

n

e Case2:Z = short circuit

aecm

THe combined series impedance of Zg 1o and Z, .fasis equal to Zgite. The value of Zg el in

pdrallel with the 150 Q resistor will then need to be-no lower than 130 Q. In equation form:
[(150)(ZsarriteJHIS0 + Zigprite) = 130 Q

Sqlving for Z;i1e Yields a value of-4-000 975 Q. This implies that the ferrites selected for this
application should have a minimum\impedance of-4-0800 975 Q over the frequency range |of
0,15 MHz to 30 MHz. For a given set of ferrites, the minimum impedance (joL) will occur|at
the minimum frequency of 0,15 'MHz.

Cgmbining the two cases“cited above, it is seen that Case 2 at 0,15 MHz sets the minimym
requirements for the impedance of ferrites so this value (or greater) would be acceptable.

Tq determine Whether the selected ferrites will accomplish the intended function, the
measurement ‘'set-up shown in Figure G.15 is suggested. A traditional impedance meter |or
anjalyser can,'be used to measure the impedance between point Z and the reference ground.
Arjother <approach is to measure the individual voltage and current at point Z (/ and V|in
Figure G:15) and calculate the impedance. As a minimum, the impedance measuremgnt
shiould*be made at 0,15 MHz. It would be advisable, however, to measure the impedance

ac ha _on 5 N AW\V aVala) o—O o aval - a

with the ferrites and the-ceaxial shielded cable degrades the ferrite impedance. This is of
concern since laboratory data have shown that it is unlikely that desired impedance can be
achieved with a single pass of the-ceaxial shielded cable through the ferrites. Multiple passes
through the ferrites are necessary. This increases chances of stray capacitance adversely
affecting the impedance of the ferrites. The capability to achieve the desired impedance
versus frequency has been demonstrated in the laboratory.
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Figure G.15 — Basic measurement setup to measure
of the 150 Q and ferrites
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combined-impedance
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Annex H
(normative)

Supporting information for the measurement of
outdoor unit of home satellite receiving systems

1 Rationale

15

Th

Th
the

Th
ho
re

emission limit of 37 dB(uV/m) is specified for the LNB (seQ

e emission limits given in Table A.7 are related to two possible interference cases. é

the frequency range from 30 MHz to 18 GHz due to outdoor units of satell
receiving systems. These limits have the same purpose as the emission its for oth
MME given in Annex A.

The limits given in table clauses A7.1 and A7.2 protect radio services from @sions
‘Ié

a satellite transponder due to the totality of the LO frequencies

The limits given in table clause A7.3 or A7.4 prevent interference t;@e uplink channel
outdoor units directed towards that satellite. CJ\

e LO emissions are amplified by the gain of the outdoor parabolic antenna. Therefore,
direction of the satellite (to which the parabolic ant%

le H.1).
NS

e emission power limit in table clause A7.4 is calc%QQted for an outdoor unit without a fe
rn. Hence, if the feed horn cannot be separaﬁ@rom the outdoor unit, this measuremsg
sult shall be compensated by subtracting theé e of the gain of the feed horn.

_— 2o . .
Table H.1 — Derivation of the Iﬂk}it within £ 7° of the main beam axis

in
te
er

of

ssions from the mapny

n

a is aligned), a relatively low

cd
nt

xO
Factors used }babalculate the limit Calculated value
Baged element is thermal noise (room te@ture) -173 dBm/Hz -113| dBm/MHE
Refjuested noise margin at the upImchelver of the satellite -10| dB
. NN

Allpwed disturbance power at sgl receiver input -123| dBm
Safellite receiving antenna WV 34| dBi
All d total disturb @Y t satellit iti 157| dB

wed total distur an’c.\‘ er at satellite position. - m
The number of LNB@Q@ted at the satellite (50 000 000 is assumed, and 10 x LOG (50 000 77| dB
0009) =77)
Allpwed distL@sYge power at satellite point emitted from one receiver. -234| dBm

N4
Prd pagat& ss for 40 000 km distance -207|{dB
All v&@\o‘tal disturbance power at LNB position -27/ dBm
~7

Typical gain overall antenna of the home satellite receivers 33| dBi
Allowed disturbance power -60| dBm
Allowed disturbance power (unit change from dBm to dBpW) 30| dBpW
Calculated radiated field strength limit from outdoor unit of home satellite receivers (half wave 37| dBuV/m
dipole, 3 m distance)

H.

2 General

This annex supplements the general guidance and requirements of this standard.
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Where possible, the outdoor unit (LNB) shall be measured without the parabolic reflector. The
feed horn shall be attached to the LNB, except in the case of direct power measurement of
the LO. In the majority of cases the LNB and feed horn cannot be separated. If the EUT is
provided without a feed horn, then a typical feed horn shall be used for the measurement.

The limit for the measurement within £7° of the main beam axis is for the LO terminal power.
The limit shall be relaxed by the gain of the feed horn. The gain is specified at the centre
frequency of the receiver band. If the gain of the feed horn is not specified, a standard value
of 10 dBi shall be applied.

In|the rare case of a non-detachable parabolic reflector, the reflector’'s gain shall be_also
added to the limit (or subtracted from the measurement result) for the measurement ofsthe LO
emission within £7° of the main beam axis (limit in table clause A7.3).
o
: o O
H{3 Operation conditions q:l/

a
a suitable bias tee) and control signals for switching the LO frequenc\ if applicable.
Fgr the measurement of spurious radiated emissions, the EUT ‘ﬂggds an input signal which
can be an un-modulated carrier. Therefore a suitable smaﬂf mit antenna shall be placed

Fdr the measurement of the LO leakage, the EUT shall be connected% power supply (

within the main beam axis of the EUT. The influence the transmit antenna on the
measurement result shall be reduced to a minimum. An Qa ple arrangement of the transmit
antenna is shown in Figure H.2. ‘\0\

THe input signal shall be adjusted to get the ma%gbm rated output level from the EUT. Hor

th¢ measurement in the frequency range fro MHz to 1 GHz the input signal shall pe

adjusted so that the output frequency is wittk@) his frequency range. For the measurement|in

th¢ frequency range above 1 GHz, the freq-éency of the input signal shall be adjusted in such

a way that the EUT is measured, as &'Qninimum, at the lowest, middle and highest ratgd

output frequency within the measurgdc‘jtequency range. A typical scenario is as follows:
N

N

Fdr an LNB with the following characteristics:

— | maximum output level: dBm,
— | LO frequencies: 9,75 GHz and 10,6 GHz,
— | output frequenc&@ges

950 MHz to @ MHz (for 9,75 GHz LO)
1100 M ch 150 MHz (for 10,6 GHz LO)

th¢ follo@ output frequencies shall be measured with the EUT set to output level of] —
10 dB

- @ frequency 9,75 GHz: 950 MHz, 1 450 MHz and 1 950 MHz
— LO frequency 10,6 GHz: 1 100 MHz, 1 625 MHz and 2 150 MHz

H.4 Specific requirements for LO measurement

In the case of a detachable feed horn, the radiated emission of the LO leakage within +7° of
the main beam axis can be measured directly by a power measurement at the feed horn
interface. If a suitable interface (typically types R120, C120) is available, a power meter or
spectrum analyzer can be connected to the LNB via a suitable adapter. Due allowance shall
be made for the feed losses between the available interface and the antenna flange.
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H.5 EUT arrangements

For the arrangement of the EUT the requirements of Annex D shall be satisfied. The EUT
shall be measured as table-top equipment. AE such as the DC source, generator for control
signals and measurement device for the output signal shall be placed outside of the
measurement area. The power supply shall be connected via a suitable bias tee.

_70 . +7o
A\Q) IEC
xO
Fof EUT with a non-detachable parabolic refl r the main beam axis shall be changed to the opposite direction|

Figure H.1 - Descrj&i’on of £7° of the main beam axis of the EUT

-
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RF cable to power

Table top view supply and analyzer

Table front view
Position of antenna with
wanted signal

RF cable to wanted
—— signal generator

IEC

Figure H.2 - Example measurement arrangements
of transmit antenna for the wanted signal
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this publication. The alternative test methods and limits are described in Table |.1 to

2

its can

1.4

Th
eq

NG

¢eting these limits using the alternatwe test methods does not constitute comphan; :

hinged in a future amendment to this publication.
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Annex |
(informative)

Other test methods and associated limits for radiated emissions

TE Limits for reverberation chambers are still under evaluation and therefore the propos%

changes linearly w|

roughout this informative annex,
where the amplitude of a limit varies over a given frequency rang
respect to the logarithm of the frequency;

where there is a step in the relevant limit, the lower vag% should be applied at t
transition frequency; {<

be assessed using all relevg
can be optimised by use of t

if more than one detector is specified, the EUT sh
detectors against the appropriate limit: this procec&
decision trees defined in Figure C.3 to Figure C. 5$\

7

Procedures for radiated emission &urements using a GTEM or RVC

e following limits and requirements are%r information purposes only. They may provi
uivalent protection to radio reception

TE There are no proposed limits for rge)asurements using the RVC for frequencies below 1 GHz.

Table@lﬁﬁadiated emissions, basic standards and
t

CISPR 32:2015 RLV © IEC 2015

nt
he

He

those defined in Annex A and are included to give
th¢ user of these types of facilities ar@b-dlcahon of the validity of the results.

the li ion of the use of GTEM and RVC methods
O .
Mez;rurement Ba % Facility validated Measurement Limitations
acility sta%vd to maximum
Q frequency of Procedure Arrangement
Q~ measurement and
R in accordance with
GTEM @JEC 61000-4-20 | IEC 61000-4-20 IEC 61000-4-20 | Clause |.4 Measuring in a GTEM
is limited to an EU|T
&?\ meeting the definifion
of ‘small equipment’ in
HEC64000-4-20-
In addition, EUTs
containing cable ports
cannot be measured
using a GTEM.

RvC IEC 61000-4-21 | IEC 61000-4-21 IEC 61000-4-21 Clause I.5 EUT size is limited to
the volume
established during the
validation process.

IEC 61000-4-20 and IEC 61000-4-21 are listed in the reference documents at the end of this annex.

The following points refer to Table I.1.
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For RVC measurements, it will be necessary to convert the total radiated power to
equivalent free space electric field values. This should be done using the method specified
in IEC 61000-4-21:2011, Annex E [16.7]6. The equivalent measurement distance to the
EUT, R, is set to 3 m. The directivity, D, is set to 1,7 as recommended for dipole radiation.
The radiated power is to be found using the maximum received power method in
IEC 61000-4-21:2011, Equation (E.2). Using logarithmic units, in IEC 61000-4-21:2011,
Equation (E.6) with the parameters above simplifies to:

Erad =P

+97,53 dB

rad

. ra . . ~ - i ’
is the radiated power in dBm units. Q
e [ The limits presented for the GTEM are based on the 10 m measurement distan@n an
OATS and 3 m on a FSOATS. Details for correlating OATS and GTEM-limits given|in
Clause A.3 of IEC 61000-4-20:2010 [I16.5]. The small-EUT correction factor er ninA4.3
of IEC 61000-4-20 [16.5] shall be used. (1/
Table 1.2 — Proposed limits for radiated emissions (b
frequencies up to 1 GHz for Class A equipment, forQ M
N%)
Table Frequency Measurement O\ Class A limits
clause range . - 5\ dB(uV/m)
MHz Facility Distance DeteCtor type /
m Q)andwidth
12.1 30 to 230 GTEM » <2\)Quasi peak / 40
230 to 1 000 GTEM “\\\ 120 kHz 47
’\V
o9 L
Table 1.3 — Proposed limits f%:\radlated emission for
frequencies above 1 GHz for.€lass A equipment, for GTEM
R\
Table Frequency O\Measurement Class A limits
clause range . = - dB(uV/m)
MHz Facility c\)j: Distance Detector type /
. m bandwidth
O
13.1 1 000 to 3 000 N Average / 56
3000 to 6 000 & 1 MHz 60
1000103000 |~ n'e 76
(0]
(O eTEM poak]
3000 to 6 0Q0 * z 80
>
Table 1.4 — Proposed limits for radiated emission
frequencies above 1 GHz for Class A equipment, for RVC
VN §
Tlable %\P’requency Measurement Class A limits
clause range
«‘% MHgZ Facility Distance Detector type / dB(V/m)
O) m bandwidth
147 1000 to 3 000 56
RVC A?ell\’/lage /
3000 to 6 000 z 60
n/a
1 000 to 3 000 76
ek
3000 to 6 000 z 80

6 Numbers in square brackets refer to the reference documents at the end of this annex.
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Table 1.5 — Proposed limits for radiated emissions
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at frequencies up to 1 GHz for Class B equipment, for GTEM

Table Frequency Measurement Class B limits
clause range dB(pV/
Mng Facility Distance Detector type / (kV/m)
m bandwidth
15.1 30 to 230 GTEM » Quasi Peak 30
230 to 1 000 GTEM /120 kHz 37
Table 1.6 — Proposed limits for radiated emission A
for frequencies above 1 GHz for Class B equipment, for GTEM 2\,
Table Frequency Measurement Cl & limits
clause range \/
Mng Facility Distance Detector type / (1/@ (uVim)
m bandwidth q’ .
S5
Ig.1 1 000 to 3 000 Average / 50
GTEM 1 MH
3000 to 6 000 2 Q 54
n/a &
1000 to 3 000 Pealc T\ 70
GTEM 1 agg
3000 to 6 000 << o 74
Table 1.7 — Proposed limits for rad%@d emission
for frequencies above 1 GHz for Classxg quipment, for RVC
OO
Table Frequency range Meas%@ent Class B limitg
clapise MHz . _ S dB(pV/m)
Facility Dlﬁ}t:e Detector type/
. O bandwidth
7)1 1000 to 3 000 R\ 50
Average /
RVC e} 1 MH
3000 to 6 000 N z 54
1000 to 3 000 : C\)‘ e 70
(0]
RV g
3 000 to 6 000 . z 74
1.3 Additional meaﬁuement procedure information
1.3.1 GeneraI%\OJ
THe following Q@Iauses provide additional information over and above that given in 6.3.
Prescanégsurements are performed to identify the one configuration to be measured durihg
fo mg{&e surements, this configuration is then used to measure the maximum emission leyel.
1.3:

The general considerations for measurements in a GTEM are contained in IEC 61000-4-20

[16.5]. In a GTEM, the EUT should be rotated about three orthogonal axes.

Figure 1.1 through Figure 1.3 illustrate the EUT and the measurement setup in a GTEM.

1.3.3

Specific considerations for radiated emission measurements using an RVC

The general considerations for measurements in a reverberation chamber are contained in
IEC 61000-4-21 [16.7]. When testing in a reverberation chamber, the stirrers/tuners should be
set to at least the minimum number of positions required under IEC 61000-4-21. In addition,
alternative variations may include varying the speed of the stirrer.
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1.4 Use of a GTEM for radiated emission measurements

1.4.1 General

The radiated emissions from an EUT can be measured using a TEM cell. A GTEM cell offers a
much wider bandwidth than a conventional TEM cell, typically from nearly DC to several GHz.
The theory and application of the GTEM cell for emission measurements is given in Annex A
of IEC 61000-4-20:2010 [16.5].

Th r i mponent
parts and how an EUT may be mounted to provide a frequency scan of the EUT’s emjﬁion
spectrum when mounted in 3 orthogonal positions. Qy
1.4.2 EUT layout '\@
Q

Details on the measurement setup are given in A.5 of IEC 61000-4-20:2010 [J»(i‘/. .

go)
THe setup table should be made of non-conductive low-permittivity (& terial (for example
exruded polystyrene foam). Avoid using materials that are known t conductive at certgin

frgquencies, especially laminated wood or materials that will ch € RF behaviour due |to
erfvironmental conditions (changes of humidity will generally afféct"wood). Apply for example
extruded polystyrene foam boards.

Side view

Output @ N

port O IEC
Description of the vario arts of the GTEM
1 Chassis ou e@)'nductor
2 Septum i;@ conductor
3. Resis '\@oad
4. RF @rber
5
6
7

. Qﬁble table
o

ptional ferrite tiles under EUT

R

% Figure I.1 — Typical GTEM side sectional view showing some basic parts
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Plan view

OQutput

port A

Description of the various elements within the diagram "b(l/
1. Entry door Q~

2. Floor penetration plate Q

3. Optional ferrite tiles under EUT \%

Figure 1.2 — Typical GTEM plan sectional view shocgging floor layout

Plan view

O |
\ IEC

Descri n of the various elements within the diagram
1. otatable Table

?‘ Board with low loss strap or tape fixings

Eb EUT fixed to board with low loss strap or tape.

AE
C,Bigure 1.3 — Typical EUT mounting for combination of modules being measured

1.4.3 GTEM, measurements above 1 GHz

In common with antenna measurement above 1 GHz a GTEM requires a different
measurement technique than below 1 GHz. At these frequencies the emissions can have very
narrow beam widths and so the EUT needs to be rotated in order to ensure the maximum
amplitude is found. Rotating of the EUT in 5 degree steps is recommended. In this case the
maximum value of emission can be recorded for each position over the full swept frequency
range. See [16.3] for further information.
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1.4

4 Uncertainties

Information on measurement uncertainty can be found at page 30 of “The Use of GTEM Cells
for EMC Measurements” [16.4].

Errors caused by cross-polarization may be improved in the range of 125 MHz to 220 MHz by
fitting ferrite tiles (100 mm x 100 mm x 6,5 mm) under the EUT table. This is only a problem
with the larger cells. Typically the 1,75 m cell would use 64 tiles [16.1].

Uncertainties can also be reduced by ensuring no part of the EUT is positioned below 15 % of

=y

th¢ transmission line (septum) height [16.2]. A

%
Specific EUT arrangement requirements for radiated emission '\QJQ
measurements above 1 GHz using an RVC q/Q

e RVC is a fully reflective chamber that can be used to measure radia@.;l’emissions frgm

TH

an EUT. See basic standard IEC 61000-4-21 [16.7]. The measure is performed py
rofating one or more stirrers (metallic paddle wheels) in steps oversa<complete rotation. An
overview of the RVC facility for radiated emission measurements-‘is“depicted in Figure I|4.

ple

IEC 61000-4-21 contains the measurement method (Annex E), ca& tion procedure (Annex
and relevant background information (Annex A).

The(é%T should be placed in the calibrated test volume of the RVC; typically the EUT will

O

Stirrers / Tuners

IEC

Q?“ Figure 1.4 — Overview of the reverberation chamber
% for radiated emission measurement

be

RVC should be the same as applicable for the SAC as shown in D.1.1 and Clause D.3 for

tabletop, floor standing, or combined EUTs.

Un

1.6
[6

[16

certainty considerations for the RVC method can be found in reference [16.6].

Reference documents
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2]

ne

B. Loader et al, The Longitudinal Field in the GTEM 1750 and the nature of the
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Emission requirements
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioen”“compris
all national electrotechnical committees (IEC National Committees). The object of IE€\is to prom
international co-operation on all questions concerning standardization in the electrical and-electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter eferred to as ‘I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n

with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical\committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible’for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in‘their national and regional publications. Any divergen
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestationlef conformity. Independent certification bodies provide conforni
assessment services and, in some areas;-access to |IEC marks of conformity. IEC is not responsible for 2
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC orvits directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out.of_the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn\to’the Normative references cited in this publication. Use of the referenced publications
indispensable_for\the correct application of this publication.

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

ernational Standard CISPR 32 has been prepared by CISPR subcommittee
bctromagnetic compatibility of information technology equipment, multimedia equipment a

ng
pte
To
hs,
EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

by

hal
all

hal
EC

ny
ns
in
ity

ny

nd

or
nd
EC

is

of

re

celvers.

This second edition cancels and replaces the first edition published in 2012. This edition

co

nstitutes a technical revision.

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

a)
b)
c)
d)

additional requirements using FAR,
additional requirements for outdoor unit of home satellite receiving systems,
addition of new informative annexes covering GTEM and RVC,

numerous maintenance items are addressed to improve the testing of MME.
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The text of this publication is based on the following documents:

FDIS Report on voting
CIS/1/498/FDIS CIS/1/501/RVD

Full information on the voting for the approval of this publication can be found in the report on

A

ting indicated in the above table.

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

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

| reconfirmed,

e | withdrawn,

» | replaced by a revised edition, or

* [ amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
thpt it contains colours which are considered to )be useful for the corre¢t
urjderstanding of its contents. Users should therefore print this document using |a

CdQ

lour printer.

Th

e contents of the corrigendum of June 2016 have been included in this copy.
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ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements

1 Scope

NQTE Blue coloured text within this document indicates text that will be aligned with the future MME _immunity
publication CISPR 35.

THis International Standard applies to multimedia equipment (MME) as defined 41°38.1.24 and
having a rated r.m.s. AC or DC supply voltage not exceeding 600 V.

Equipment within the scope of CISPR 13 or CISPR 22 is within the scope’f this publication
MME intended primarily for professional use is within the scope of this-publication.

THe radiated emission requirements in this standard are not intehded to be applicable to the
inrlentional transmissions from a radio transmitter as definedyby the ITU, nor to any spurious
emissions related to these intentional transmissions.

Equipment, for which emission requirements in_thé frequency range covered by this
publication are explicitly formulated in other GfSPR publications (except CISPR 13 apd
CISPR 22), are excluded from the scope of this_publication.

Inysitu testing is outside the scope of this publication.

THis publication covers two classes(of MME (Class A and Class B). The MME classes gre
specified in Clause 4.

THe objectives of this publication are:

1)| to establish requirements which provide an adequate level of protection of the radio
spectrum, allowing. radio services to operate as intended in the frequency range 9 kHz|to
400 GHz;

2)| to specify procedures to ensure the reproducibility of measurement and the repeatability|of
results.

2 | Normative references

THe fnlln\nling dnr‘llmnnfc’ inwhaole or in parf’ are nnrmnfi\/nly referenced in this document ahd

are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

CISPR 16-1-1:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-1:2010/AMD1:2010

CISPR 16-1-1:2010/AMD2:2014
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CISPR 16-1-2:20031, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances
CISPR 16-1-2:2003/AMD 1:2004
CISPR 16-1-2:2003/AMD 2:2006

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas

an

d test sites for radiated disturbance measurements

CISPR 16-1-4:2010/AMD1:2012

Cl
ar
di

Cl
Cl

Cl
an
dis
Cl
Cl

Cl
an
ing

IE
m{
figl

IS
lal]

AN
En
Al

IE
C4
PH

3

SPR 16-2-1:20082, Specification for radio disturbance and immunity measuring a%,a
uct|

d methods — Part 2-1: Methods of measurement of disturbances and immunity —
bturbance measurements

SPR 16-2-1:2008/ AMD 1:2010 Q
SPR 16-2-1:2008/ AMD 2:2013 (1/(1/

d methods — Part 2-3: Methods of measurement of d/sturbances immunity — Radiat|
turbance measurements

SPR 16-2-3:2010/AMD1:2010

SPR 16-2-3:2010/AMD2:2014 << O

SPR 16-2-3:2010, Specification for radio disturbance and immun ?Q'easurmg apparaf]

SPR 16-4-2:2011, Specification for radio disturbanc Qﬂ? immunity measuring apparat]
d methods — Part 4-2: Uncertainties, stat/st/cign limit  modelling — Measureme
trumentation uncertainty @

C 61000-4-6:2008 3 , Electromagnetic co@ lbll/ty (EMC) — Part 4-6: Testing a
pbasurement technlques — Immunity to con\c@ ted disturbances, induced by radio-frequen
Ids

\O
D IEC 17025:2005, General requi@ﬁents for the competence of testing and calibrati
boratories C)\\

.

S| C63.5-2006, America@&liona/ Standard (for) Electromagnetic Compatibility — Radiat
hission Measurements Electromagnetic Interference (EMI) Control — Calibration
tennas (9 kHz to 408%

FE Std 802.3, l%Standard for Information technology — Specific requirements — Part
rrier Sense iple Access with Collision Detection (CMSA/CD) Access Method a

ysical Lay&beciﬁcaﬁons

T ?ﬁs, definitions and abbreviations

/s
ed

/s
ed

/S
nt

on

ed
of

3:

3.

)

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

1

3

First edition (2003). This first edition has been replaced in 2014 by a second edition CISPR 16-1-2:2014,
Specification for radio disturbance and immunity measuring apparatus and methods — Part 1-2: Radio
disturbance and immunity measuring apparatus — Coupling devices for conducted disturbance measurements.

First edition (2008). This first edition has been replaced in 2014 by a second edition CISPR 16-2-1:2014,

Specification for radio disturbance and immunity measuring apparatus and methods — Part 2-1: Methods
measurement of disturbances and immunity — Conducted disturbance measurements.

of

Third edition (2008). This third edition has been replaced in 2013 by a fourth edition IEC 61000-4-6:2013,
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immunity to conducted

disturbances, induced by radio-frequency fields.
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NOTE Terms and definitions related to EMC and to relevant phenomena are given in IEC 60050-161. A common
set of definitions has been written for both CISPR 32 and the future CISPR 35. It is noted that some terms and
definitions will only be used in one of these two publications but for purposes of consistency they are intentionally
included in both.

3.11
AC mains power port
port used to connect to the mains supply network

Note 1 to entry: Equipment with a DC power port which is powered by a dedicated AC/DC power converter is
defined as AC mains powered equipment.

3.1.2

anlalogue/digital data port
signal/control port (3.1.30), antenna port (3.1.3), wired network port (3.1.32), (5 adcc st
receiver tuner port (3.1.8), or optical fibre port (3.1.25) with metallic shielding andLL metallic
stijain relief member(s) (l/

pdrt, other than a broadcast receiver tuner port (3.1.8), for connecti f an antenna used for
infentional transmission and/or reception of radiated RF energy (')

X
344 «°

arrangement

3.1.3
antenna port ge

phlysical layout and orientation of all the parts of the R@' AE and any associated cabling,
logated within the area 0
S\
3.1.5 \‘0
associated equipment @@
A
e}wpment needed to exercise and/or moEStﬁr the operation of the EUT

Nofe 1 to entry: AE may be either local (wH@e measurement or test area) or remote.

3.1.6 O

audio equipment § ’
equipment which has a r@ ry function of either (or a combination of) generation, inppt,
stgrage, play, retrieval, trapsmission, reception, amplification, processing, switching or contfol

oflaudio signals O
NG
3.1.7 %

brpadcast re r equipment
equipment ining a tuner that is intended for the reception of broadcast services

al

t} satellite broadcast and/or cable transmission.

Nofe 1 t@try: These broadcast services are typically television and radio services, including terrest
brca%s

3.1.8

broadcast receiver tuner port

port intended for the reception of a modulated RF signal carrying terrestrial, satellite and/or
cable transmissions of audio and/or video broadcast and similar services

Note 1 to entry: This port may be connected to an antenna, a cable distribution system, a VCR or similar device.

3.1.9

common mode impedance

asymmetrical mode (see CISPR 16-2-1) impedance between a cable attached to a port and
the Reference Ground Plane (RGP)
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Note 1 to entry: The complete cable is seen as one wire of the circuit and the RGP is seen as the other wire of
the circuit. The common mode current flowing around this circuit can lead to the emission of radiated energy of
EUT.

3.1.10

configuration

operational conditions of the EUT and AE, consisting of the set of hardware elements selected
to comprise the EUT and AE, mode of operation (3.1.23) used to exercise the EUT and
arrangement (3.1.4) of the EUT and AE

3.1.11

cdnverted common mode current \}

aslymmetrical mode current converted from differential mode current by the unbalan

atfached cable and/or network @9
&

3.1.12 (LQ
DC network power port ('1/
pdrt, not powered by a dedicated AC/DC power converter and not supportiﬁg communicatign,

that connects to a DC supply network Q

S

Nofe 1 to entry: Equipment with a DC power port which is powered by a dedj d AC/DC power converte
cofpsidered to be AC mains powered equipment. g\

Nofe 2 to entry: DC power ports supporting communications are cons@red to be wired networks ports, [for
exqmple Ethernet ports which include Power Over Ethernet (POE). Q
3.1.13 N\

N
enclosure port ‘\0
physical boundary of the EUT through which elec\t:é%agnetic fields may radiate

N

3.1.14 X%)
entertainment lighting control equipmen \

eguipment generating or processing e@trical signals for controlling the intensity, cologr,
nature or direction of the light from a inaire, where the intention is to create artistic effe¢ts
in theatrical, televisual or musical px ctions and visual presentations

3.1.15 :
Equipment Under Test O®
EYT O

mIItimedia equipment@l‘ME) being evaluated for compliance with the requirements of this
stgndard %\
3.1.16 Q

formal me ment
measure used to determine compliance

NOEQV entry: This is often the final measurement performed. It may be carried out following a presdan
megasurement. It is the measurement recorded in the test report.

3.1.17
function
operation carried out by a MME

Note 1 to entry: Functions are related to basic technologies incorporated in the MME such as: displaying,
recording, processing, controlling, reproducing, transmitting, or receiving single medium or multimedia content. The
content may be data, audio or video, either individually or in combination.

3.1.18

highest internal frequency

FX

highest fundamental frequency generated or used within the EUT or highest frequency at
which it operates
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Note 1 to entry: This includes frequencies which are solely used within an integrated circuit.

3.1.19
Information Technology Equipment
ITE

equipment having a primary function of either (or a combination of) entry, storage, display,
retrieval, transmission, processing, switching, or control of data and/or telecommunication
messages and which may be equipped with one or more ports typically for information

transfer

N oje—d—to—antr Examnlac inolida dato nrococoina ooniinmaont offico machinac olootronio hicinaco
T ™ ™ g g

aaLinme

J i A . 9 ™~ Lad
angl telecommunication equipment.

3.1.20

frgquencies usable by a satellite receiver .
sV
3.1.21 QQ~

logcal AE %
AR located within the measurement or test area C)\

$\
e
3.1.22 Q

lainched common mode current

pdrt of the EUT
I\

peffectly balanced termination.

3.1.23 A\Q
meode of operation
seft of operational states of all functionli:()pan EUT during a test or measurement

wO
3.1.24 C)\\
MultiMedia Equipment .
MME

equipment that is inform @ technology equipment (

equipment (3.1.14) binations of these

LNB 2

loyv noise block convertor which amplifies and converts broadcast satellite(ﬁ/@q encies

T,

=

aslymmetric mode current produced by internal circuitr&@@appearing at the wired netwd

Nofe 1 to entry: Measurement of the launched common rn@@current requires the EUT port to be loaded b

.19), audio equipment (3.1.6), vid

3.1.1
equipment (3.1.31), b;a‘ ast receiver equipment (3.1.7), entertainment lighting cont

S
3.1.25
ogtical fibre

part at whi gn optical fibre is connected to an equipment

3.1.26 7

outﬁgor unit of home satellite receiving systems

Fol

outdoor unit which typically consists ot a reflecting surface (or antenna) and an LNB

Note 1 to entry: The unit excludes the intermediate frequency amplifier and the demodulator included in the

indoor receiver.

3.1.27
port
physical interface through which electromagnetic energy enters or leaves the EUT

Note 1 to entry: See Figure 1.
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EUT
Optical fibre port AC mains power port

Enclosure port

Antenna A
Wired network port Qy

Antenna port (l/’

D>
—] — Sea@lon .

C)\ IEC
S

Figure 1 — Examples of porté<

O
L

3.1.28
primary function Q\
anly function of an MME considered essential for the‘@ser or for the majority of users
$
Nofe 1 to entry: An MME may have more than one prin'@ function. For example the primary functions of a basic
telgvision set include broadcast reception, audio rep%®t|on and display.
3.1.29 xO
RKE modulator output port
part intended to be connected to asbtdadcast receiver tuner port in order to transmit a signal
to|the broadcast receiver .
3.1.30 O®
signal/control port C)
pdrt intended for the ir@rbonnection of components of an EUT, or between an EUT and log¢al
AHE and used in rdance with relevant functional specifications (for example for the
maximum Iength@%able connected to it)
Nofe 1 to entr xamples include RS-232, Universal Serial Bus (USB), High-Definition Multimedia Interfgce
(HDMI), IE ndard 1394 (“Fire Wire”).
3.1.3x \~
Vi ieg quipment
e uiplllb‘llt VVhibh hdb d plillldly fullbtiull Uf U;thcl (UI [=} bUIIIb;IIdt;UII Uf) gcllcuatiun, illth,

storage, display, play, retrieval, transmission, reception, amplification, processing, switching,

or

control of video signals

3.1.32

wi

red network port

port for the connection of voice, data and signalling transfers intended to interconnect widely-
dispersed systems by direct connection to a single-user or multi-user communication network

Note 1 to entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similar networks.

Note 2 to entry: These ports may support screened or unscreened cables and may also carry AC or DC power

wh

ere this is an integral part of the telecommunication specification.
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3.2 Abbreviations

For the purposes of this document, the following abbreviations apply.

AAN Asymmetric Artificial Network

AC Alternating Current

AC-3 ATSC standard: digital Audio Compression (AC-3)

AE Associated Equipment, see 3.1.5

AM Amplitude Modulation

ANIN Artificial Mains Network Q
ATSC Advanced Television Systems Committee Q}’
A\ Audio Visual 7\03
BRSK Binary Phase Shift Keying (],Q

CATV  Cable TV network 2

CISPR International special committee on radio interference QQ‘

C:]/I Common Mode (_)\c.)

CMAD Common Mode Absorbing Device Cs)\

CYP Capacitive Voltage Probe {<

D¢ Direct Current QQ

DVB-T Digital Multimedia Broadcast — Terrestrial 0\\
DQPSK Differential Quadrature Phase Shift Keying
D$L Digital Subscriber Line \\'0

DVYB Digital Video Broadcast A\®$
DVYB-C Digital Video Broadcast — C @
DVYB-S Digital Video Broadcast — Satellite
D

D

B-T Digital Video Broadca@Terrestrial

D Digital Versatile Disc *
(an optical disc at also known as a Digital Video Disc)
EMC EIectroMagneﬁg Compatibility
EUT Equipme%@ﬂer Test, see 3.1.15

FAR Fully \:hoic Room
FM Fr ncy Modulation
FJOATS G%e Space Open Area Test Site

F/UTP %Foil screened/Unscreened Twisted Pair
G"@ Gigahertz Transverse ElectroMagnetic

HDMI High-Definition Multimedia Intertace

HID Human Interface Device

IEC International Electrotechnical Commission

IF Intermediate Frequency

ISDB Integrated Services Digital Broadcasting

ISDB-S Integrated Services Digital Broadcasting — Satellite
ISDN Integrated Services Digital Network

ISO International Standardisation Organisation

ITE Information Technology Equipment, see 3.1.19

ITU International Telecommunication Union
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ITU-R International Telecommunication Union — Radio Communication Sector
ITU-T International Telecommunication Union — Telecommunication Sector
LAN Local Area Network

LCL Longitudinal Conversion Loss

LO Local Oscillator

LNB Low-Noise Block converter

MME Multimedia Equipment, see 3.1.24

MPES MovmgPicture Experts Group

N$A Normalized Site Attenuation

OATS Open Area Test Site

OKFDM Orthogonal Frequency Division Multiplexing

P Personal Computer

POE Power Over Ethernet

PO®S Point Of Sale

P$TN Public Switched Telephone Network

PS$U Power Supply Unit (including a AC/DC power converger)
QAM Quadrature Amplitude Modulation

QPSK Quadrature Phase Shift Keying

RH Radio Frequency

RGP Reference Ground Plane

RYC ReVerberation Chamber

SAC Semi Anechoic Chamber

STP Shielded Twisted Pair

T\ Television

TEM Transverse ElectroMagnaetic

URF Ultra High Frequegnty

us$B Universal SerjalBus

U/JTP Unscreened/Unscreened Twisted Pair

VER Video gassette Recorder

VHF Vepy\igh Frequency

V$B \/estigial Side Band

xBase-T<=Where x is 10, 100 and 1 000 as defined in the IEEE 802.3 series of standards
xOSL Generic term for all types of DSL technology

4 Classification of equipment

This standard defines Class A equipment and Class B equipment associated with two types of

end-use environment.

Class A equipment is equipment which meets the requirements given in Table A.2, Table A.3,

Table A.9, and Table A.11, using the limitations defined in Table A.1 and Table A.8.

Class B equipment is equipment which meets the requirements given in Table A.4, Table A.5,
Table A.6, Table A.7, Table A.10, Table A.12 and Table A.13, using the limitations defined in

Table A.1 and Table A.8.
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The Class B requirements for equipment are intended to offer adequate protection to
broadcast services within the residential environment.

Equipment intended primarily for use in a residential environment shall meet the Class B
limits. All other equipment shall comply with the Class A limits.

Broadcast receiver equipment is class B equipment.

NOTE Equipment meeting Class A requirements may not offer adequate protection to broadcast services within a

res

idential environment.
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used for all aspects of the measurement:

W

publication, the content of this publication takes precedence.

Th

elgments. These include but are not limited to:

Requirements

e requirements for equipment covered within the scope of this publication are“defined|i
nex A.
Measurements
General
is clause defines the measurement facilities and imstrumentation specific to t

pbasurement of emissions from MME; it includes by reference the relevant ba
uirements given in the CISPR 16 series and other“standards shown in the normati
erences in this standard. It also defines how to configure and arrange the EUT, local 4
d associated cabling, and provides the relevant measurement procedures.

e specification of the measurement facility, measurement equipment, procedures, and t
angement of the measurement equipment;to be used are given in the basic standar
erred to in the tables in Annex A. Unless-otherwise specified, the basic standards shall

he
5iC
ve
\NE

he
ds
be

here there are conflicts in the™ information presented in the CISPR 16 series and this

e procedures to be used for measurement of emission levels depend upon seve

e the type of EUTF,

e the type-of port,

e the typés of cables used,
e the-frequency range,

o.”\the mode of operation.

ral

If a single port satisfies the definition of more than one of the types of port defined in this
standard, it is subject to the requirements for each of the port types that it satisfies. Where a
port is specified by the manufacturer for use with both screened and unscreened cables, the
port shall be evaluated with both cable types.

6.2 Host systems and modular EUT

This subclause describes how to configure EUTs that are a host system or modular in nature.
Modular systems can comprise different types of module(s), for example the EUT can be:

e an external module, for example an infra-red remote control;
e an internal module, for example a computer hard disk;

e a plug-in module, for example a memory stick;
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e a mounted module, for example a sound card or a video card.

Modules intended to be marketed and/or sold separately from a host shall be assessed with
least one representative host system. The modules may be internal, mounted, plug-in

at
or

external as illustrated in Figure 2. The port(s) of any module being assessed shall be

terminated in accordance with Annex D. The functions of the host device that are specific
the module being assessed shall be exercised during the measurements. Modules shown

to
to

meet the requirements of this publication in any one representative host are deemed to meet
the requirements of this publication when used in any host. The host and modules used

during measurements shall be listed in the test report.

Host

.

Internal module

Plug-in module

Cable connected
external"module

[

Mounted module

|
Cables

Mounted module
I ———
Plug-in module
External module
(infra-red remote
Internal module control for example)
|

Figure 2 — Example of‘a’ host system with different types of modules

IEC

Modules whose functionality and connectivity allow them to be either, plug-in, intern

mounted and/or external shall be measured in each of the applicable configurations. Howeve

where it can be shown that one particular configuration provides a worst case, measuremg
in the worst case configuration is sufficient to show compliance.

When the EUT/is"a host, it shall be configured with modules so that the resulting system|i

representative of typical use.

In|the«case where the EUT is a module, the host is considered as an AE.

In the case of plug-in, mounted, external or internal modules, the host shall be located in t
measurement area.

6.3 Measurement procedure

Measurements shall be performed as follows:

ne

e using the relevant measurement methods and procedures given in Table A.1,

Table A.8 and Annex C, and the EUT exercised in accordance with Annex B;

e with the EUT, local AE and associated cabling configured and arranged, and with ports

loaded as shown in 6.2 and Annex D;

e in accordance with supporting information and clarifications defined elsewhere within

this publication.
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In addition, during prescan measurements, the arrangement of the EUT, the arrangement of
the local AE and the placement of cables shall be varied within the range of typical and
normal placement to attempt to determine the cable arrangement giving the maximum
emission level, as described in Annex D.

The arrangement for formal measurement shall be representative of a typical arrangement of
the EUT, local AE and associated cabling.

The measurement is performed with the EUT and/or AE arranged either as floor-standing
equipment, table-top equipment or combinations thereof as defined in D.1.1 and illustrated in
Figure D.2 to Figure D.12.

Fgr some products it is not always obvious how the EUT and/or AE should be arranged. This
may be due to variations in the configurations of the EUT in practice, physical 'er“practigal
limitations. Examples of these arrangements include:
o | wall, ceiling or rack mounted,

e [ handheld,

e | body worn.

Fdr example, a video projector can be positioned in various ways)with respect to walls, ceilipng

or|the floor of a room. D.1.1 defines the additional informatioh{needed to configure the EUT|to
simulate these types of arrangements.

7 | Equipment documentation

THe user documentation and/or manual shall contain details of any special measures required
to| be taken by the purchaser or user tosghsure EMC compliance of the EUT with the
requirements of this publication. One example would be the need to use shielded or specjal
caples, such as category 5 F/UTP or category 6 U/UTP cabling as defined in ISO IEC 11801|.

Equipment compliant with the class)A requirements of this publication should have a warnipg
natice in the user manual stating that it could cause radio interference. For example

Warning: Operation-of_this equipment in a residential environment could cause
radio interference.

8 | Applicability

Me¢asuremenisshall be performed on the relevant ports of the EUT according to the
appropriate-tables given in Annex A.

Where a manufacturer determines from the electrical characteristics and intended usage |of
the EUT that one or more measurements are unnecessary, the decision and justification not
to performthese measurements stattbe recorded i the testTeport:

The following table shows the highest frequency up to which radiated emission measurements
shall be performed.

Based upon the value of F,, Table 1 specifies the highest frequency applicable for the limits
given in Table A.3 or Table A.5.
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Table 1 — Required highest frequency for radiated measurement

Highest internal frequency Highest measured frequency
(Fy)
F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, <1 GHz 5 GHz
F,>1GHz 5 x F, up to a maximum of 6 GHz

NOTE 1 For FM and TV broadcast receivers, F, is determined from the highest frequency generated of,
used excluding the local oscillator and tuned frequencies.

NOTE 2 F, is defined in 3.1.18.

NOTE 3 For outdoor units of home satellite receiving systems highest measured frequency\shall be 18
GHz.

W

9

here F, is unknown, the radiated emission measurements shall be performed up to 6 GHz

Test report

b
m
fo

TH
(s9
Cl

Fd
re
the

Th

found in Annex F. Sufficient details shall be provided to facilitate reproducibility of t
asurements. This shall include photographs of the.-measurement configuration for t
mal measurements where this is appropriate.

G%neral requirements for compiling a test report taken from _5.10 of ISO IEC 17025:2005, ¢

e test report shall state the mode of operation, of the EUT and how its ports were exercis
e Annex B). The test report shall clearly indicate whether the product is compliant with t
Bss A or Class B limits defined in Annex A:

r each relevant table clause inAnnex A, the test report shall include the measurems
sults of at least the six highest émissions relative to the limit for each detector type,4 unle
b emissions are:

e below the measurement system noise floor, or

e 10 dB or more below the limit.
e results shall include the following information for each of these emissions:

e the portassessed (including enough information to identify it);
o for AC'power line measurements the line under test, for example line or neutral;
e _frequency and amplitude of the emission;

e~ margin with respect to the specified limit;

an
he
he

e the limit at the frequency of the emission;

e the detector used.

The report shall indicate if fewer than six emissions within 10 dB of the limit are observed.

NOTE

as

antenna polarization or turntable azimuth, can be useful to record.

Additionally, the following shall be included in the test report:

4

It is sufficient to show compliance with all limits and detectors as shown in Figure C.3 to Figure C.5.

It can also be beneficial to record emissions 10 dB or more below the limit. In addition other aspects, such
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o the frequency F, of the highest internal frequency source within the EUT as defined in
3.1.18. This frequency need not be reported if radiated emissions are measured up to
6 GHz;

e the calculated measurement instrumentation uncertainty for each measurement type
performed (see Table 1 of CISPR 16-4-2:2011). No reporting is required if Ucispr is not
defined for the relevant measurement type;

e the category of cable simulated by the AAN, where emissions from wired network ports
are measured using an AAN. See Table C.2;

o the measurement distance for radiated emission measurements as defined in C.2.2.4
and Table A.2 to Table A.7. If another measurement distance is used, the report shall
include a description of how the limits were calculated.

Fdrther guidance is given in Annex F.

10 Compliance with this publication

Cgmpliance with this publication requires that the EUT satisfies either‘the Class A or Clasg B
requirements defined in Annex A, as appropriate. An EUT which’ fulfils the applicahle
requirements specified in Annex A is deemed to fulfil the requirements in the entire frequenicy
rapge from 9 kHz to 400 GHz. No measurements need be performed at frequencies where ho
requirement is specified.

Where this publication gives options for measuring patticular requirements with a choice |of
measurement methods, compliance can be shown against any of the specified limits using the
appropriate measurement method. In any situation’where it is necessary to re-measure the
equipment to show compliance with this publication, the measurement method origindlly
chiosen shall be used in order to guarantee cansistency of the results, unless it is agreed py
thé manufacturer to do otherwise. Requireménts for radiated emission measurements dre
deffined in Table A.2 to Table A.7 with the restrictions and limitations defined in Table A[1.
Requirements for conducted emission measurements are defined in Table A.9 to Table A.f13
with the restrictions defined in Table A;8.

THe determination of compliance. with this publication shall be based solely on contributiohs
frgm the EUT. For example,swhere an AE is required to exercise or monitor the EUT, and
emissions from the AE are“/known to contribute to the overall measured emission of the
syptem being assessed-(for example an AE which is a plug-in module for the EUT), the AE
selected should, wherever possible, be compliant with relevant emission limits. If the AE|is
known to cause (significant emissions, these emissions may be reduced by mitigatipn
measures, as lghng”as these measures do not reduce the emissions from the EUT. The
preferred configuration is that the AE is removed from the measurement area, as allowed py
D.[1.

Cgmpliance can be shown by measuring the EUT’s emissions when operating its functions
simudltaneously, individually in turn, or any combination thereof.

11 Measurement uncertainty

The measurement instrumentation uncertainty shall be calculated in accordance with
CISPR 16-4-2 and reported as described in Clause 9.

Measurement instrumentation uncertainty shall not be taken into account in the determination
of compliance. Refer to CISPR TR 16-4-3 for guidance on the applicability of the limits to a
series produced MME.
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Annex A
(normative)

Requirements

1 General

U ST
ble A.1 to Table A.13, respectively.

roughout this annex and unless otherwise stated:

e peak detector limits in Table A.3 and Table A.5 shall not be applied."to emissio
bduced by arcs or sparks that are high voltage breakdown events. Such)'emissions ari
en MME devices contain or control mechanical switches that control current in inductors,
en MME devices contain or control subsystems that create static electricity (such as pap

erage limits apply to other emissions from such MME devices.

nex H for information.
here the limit value varies over a given frequency.range, it changes linearly with respect

wer port limits defined in Table A.10 is presented in Figure A.1.

70077 Limits
60,0 I Quasi peak

50,0 _ _ I Average
= 40,0

©

30,0
20,0
10,0

00
0,15 1,0 10,0 30,0

Frequency (MHz)
IEC

Figure A.1 — Graphical representation of the limits for the AC mains

er
hd

n

b logarithm of the frequency. For example, agraphical representation of the AC maips

power port defined in Table A.10

e Where there is a step in the relevant limit, the lower value shall be applied at the

transition frequency.
e The measurements shall be limited to:

a) the operating ranges of voltage and frequency as specified for the EUT, havi
regard to the supply voltage and frequency for the intended market of the EUT.

ng

Measurement at two nominal voltages of 230 V (x10 V) and 110 V (10 V), using a
frequency of 50 Hz or 60 Hz, is normally sufficient for an EUT intended for

worldwide use.

b) the environmental parameters (temperature, humidity and atmospheric pressure)

specified for the EUT.
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No additional environmental parameters are defined. It is not necessary to repeat
measurements at more than one set of environmental parameters.

o If different detectors have been specified, the EUT shall be assessed using all relevant
detectors against the appropriate limits. This procedure can be optimised by use of the
decision trees in Figure C.3 to Figure C.5.

e For Ethernet interfaces, measurements are required at the highest data rate supported
by the interface.

e The measurement facility validation shall be performed in accordance with the relevant
basic _standard and, for the purposes of this publication, may be limited to the
frequency range where requirements are defined in Annex A.

e Equipment with a DC power port powered by a dedicated AC/DC power converter|is
considered to be AC mains powered equipment and shall be measured with_ a power
converter. Where the power converter is provided by the manufacturer, the conver{er
provided shall be used.

A2 Requirements for radiated emissions

THe EUT is deemed to comply fully with the radiated emission requirements in this publicatipn
when it has been shown to be compliant with the applicable limits’as given in Table A.2{to
T4dble A.7 using the specified requirements in the relevant table Clause.5

Cgmpliance may only be shown at measurement distances for which compliant measuremegnt
facility (or site) validation measurements exist for the measurement facility used.

Where limits in a frequency range are given for different types of measurement facility and{or
distances, measurements only need to be performed using one combination of measuremegnt
facility and distance. The same combination.shall be used for all frequencies in the range.

5 In this publication, table clauses are referenced using an x.y format, where x denotes the table and y denotes
the referenced clause by row within the table. For example table clause A1.2 is Table A.1, clause (row) 2.
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Table A.1 — Radiated emissions, basic standards and the limitation
of the use of particular methods

Table Measurement Validation Measurement Limitations and clarifications
clause facility method
Procedure Arrangement
A1 SAC or OATS 5.3 of 7.3 of Annex D The maximum width of the EUT, local
with weather CISPR 16-1- CISPR 16-2- AE and associated cabling shall be
protection 4:2010/AMD1: | 3:2010 within the test volume as demonstrated
cover 2012 during the NSA test site validation.
The validated measurement volum
does not need to encompass any, Ipcal
AE and associated cabling which*gre
located below the RGP or turntable, or
remotely located, as described in [D.1.
NSA verification figuresfor 5 m
facilities are presented’in Table C.3.
A1.2 OATS without 5.2 of 7.3 of Annex D NSA verification figures for 5 m
weather CISPR 16-1- CISPR 16-2- facilities are_presented in Table C.3.
protection 4:2010/AMD1: | 3:2010
cover 2012
A1.3 FSOATS 8.3 of 7.6.6 of Annex D A facility validated against the FSQATS

CISPR 16-1- CISPR 16-2- requirements shall be used for

4:2010/AMD1: | 3:2010 measurements above 1 GHz.

2012 The EUT, local AE and associated
cabling shall be within the
measurement volume as demonstrpted
during the test site validation.

An FSOATS may be a SAC/OATS with
RF absorber on the RGP or a FAR
A1.4 FAR 5.4.7 of Annex C and Annex D This table clause applies to radiated
CISPR 16-1- 7.4 of emission measurement up to 1 GHz for

4:2010/AMD1:

2012

CISPR 16-2-
3:2010

an EUT set-up in the table top
arrangement as shown Figure D.1] and
Figure D.12.

Where the same room is to be usef for
radiated emission testing above 1 [GHz,
apply table clause A.3 and use th¢
room as a FSOATS.

The maximum width and height of pn
EUT, local AE including cables
connected to local AE shall be les
than half of the measurement distgnce
as demonstrated during the test si
validation.

Where relevant, the height of the BUT
includes 0,8 m of vertically expose
cable.

Where relevant, the width of the EUT
includes 0,8 m of horizontally expdsed
cable.

(]

o

NOTE As per Clause 2, the version of CISPR 16-1-4 is CISPR 16-1-4:2010 /AMD 1:2012.
The version of CISPR 16-2-3 is CISPR 16-2-3:2010/ AMD 1:2010.
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Table A.2 — Requirements for radiated emissions at frequencies up to 1 GHz
for class A equipment

Table Frequency Measurement Class A limits
clause range dB(pVv/
9 Facility Distance Detector type / (kV/m)
MHz (see Table A.1) m bandwidth
A2.1 30 to 230 40
OATS/SAC 10
230 to 1 000 Quasi Peak / 47
A2.2 30 to 230 120 kHz 50
OATSISAC 3
230 to 1 000 57
A213 30 to 230 42 to 85
FAR 10
230 to 1 000 Quasi Peak / 42
A2 j4 30 to 230 120 kHz 52 to 45
FAR 3
230 to 1 000 52

Apply|only A2.1 or A2.2 or A2.3 or A2.4 across the entire frequency range.

Table A.3 — Requirements for radiated emissions at frequencies above 1 GHz
for class A equipment

Talle Frequency Measurement Class A limits
clause range dB(uV/
g Facility Distance Detector type / (uV/m)
MHz (see Table A.1) m bandwidth
A3[1 1 000 to 3 000 Average / 56
3 000 to 6 000 1 MHz 60
FSOATS 3
A3(2 1 000 to 3 000 Peak / 76
3 000 to 6 000 1 MHz 80

Applyl A3.1 and A3.2 across the frequency(range from 1 000 MHz to the highest required frequency of measurg

derived from Table 1.

ment

Table A.4 — Requirements for radiated emissions at frequencies up to 1 GHz
for class B equipment

Table Frequency Measurement Class B limits
clayse range dB(pVv/
g Facility Distance Detector type / (uV/m)
MHz (see Table A.1) m bandwidth
A4l1 30 to 230 30
OATS/SAC 10
230 to 1 000 Quasi Peak / 37
A4.2 30 to 230 120 kHz 40
OATS/SAC 3
230 to 1 000 47
A4.3 30 to 230 32 to 25
FAR 10
230 to 1 000 Quasi Peak / 32
A4.4 30 to 230 120 kHz 42 to 35
FAR 3
230 to 1 000 42

Apply only table clause A4.1 or A4.2 or A4.3 or A4.4 across the entire frequency range.

These requirements are not applicable to the local oscillator and harmonics frequencies of equipment covered by
Table A.6.
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for class B equipment

Table A.5 — Requirements for radiated emissions at frequencies above 1 GHz

Table Frequency Measurement Class B limits
clause range dB(uV/
9 Facility Distance Detector type/ (kV/m)
MHz (see Table A.1) m bandwidth
A5.1 1 000 to 3 000 Average/ 50
3000 to 6 000 1 MHz 54
FSOATS 3
A5.2 1 000 to 3 000 Peak/ 70
3000 to 6 000 1 MHz 74
Apply A5.1 and A5.2 across the frequency range from 1 000 MHz to the highest required frequency of nieasurement
derijed from Table 1.
Table A.6 — Requirements for radiated emissions from FM receivers
Table Frequency Measurement Class B Limit dB(pV/m)
Clause Range
MHz Facility Distance Detector type / Fundamental | Harmgnics
(see Table A.1) m Bandwidth
Al 30 to 230 43
230 to 300 OATS/SAC 10 50 472
300 to 1 000 Quasi Peak / 44
A6.p 30 to 230 120 kHz 59
230 to 300 OATS/SAC 3 60 57
300 to 1 000 56
AB.B 30 to 230 52 to 45 44 0|37
230 to 300 FAR 10 45 37
300 to 1 000 Quasi Peak / 45 41
AB.A 30 to 230 120 kHz 62 to 55 54 to 47
230 to 300 FAR 3 55 47
300 to 1 000 55 51

Apply only A6.1 or AB.2 or A6.3 or A6.4 across the entire frequency range.

Thesg relaxed limits apply only.to emissions at the fundamental and harmonic frequencies of the LO. Signals at all
other|frequencies shall be €ompliant with the limits given in Table A.4.
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Table A.7 — Requirements for outdoor units of home satellite receiving systems

Table Frequency Measurement Class B Applicable to
Clause Range — - Limits
MHz Facility Distance Detector type /
(see Table A.1) m Bandwidth
A7 .1 30 to 1 000 SAC / OATS / See Quasi Peak / See
FAR Table A.4 120 kHz Table A.4
A7.2 1 000 to 2 500 FSOATS 3 Average / 1 MHz 50 LO leakage and
dB(uV/m) | spurious radiated
. . emissions from the EUT,
AL A o in the region outsidg +7°
dB(uV/m) | of the main beam-ayis.
See Figure Hxl
A7]3 1 000 to 18 000 FSOATS 3 Average / 1 MHz 37 LO leakage-from thg
dB(uV/m) | EUT, in the“region within
+7° of'the main bean
A7l4 1 000 to 18 000 Conducted n/a Average / 1 MHz 30 axis. See Figure H.1
(Clause H.4) dBpW

For details of the EUT configuration, see Annex H.

For radiated emissions measurements at frequencies up to 1 GHz, the requirements definediin Table A.4 shall be

satisfied.
Appl
Appl

the appropriate limits across the entire frequency range.

the limits defined in table Clause A7.1 and A7.2. Also apply the limits defined’in either table Clause A7.3 or A7|4.

A3

Requirements for conducted emissions

ThHe EUT is deemed to comply with the conducted emission requirements when it has begen
shown to be compliant with all applicable limits as given in Table A.9 to Table A.13. The
required measurement methods are stated inTable A.8.
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Table A.8 — Conducted emissions, basic standards and the limitation
of the use of particular methods

Table Coupling Basic standard Validation method Measurement Measurement procedure and
clause device arrangement clarifications
A8.1 AMN Clause 7 of Clause 4 of Annex D Use the measurement
CISPR 16-2- CISPR 16-1-2:2003 procedures defined in C.3.
1:2008
The impedance and phase
requirements of CISPR 16-1-2 in
the range 0,15 MHz to 30 MHz
appiy.
A8.2 AAN Clause 7 of Clause 7 of Annex D Use the measurement
CISPR 16-2- CISPR 16-1-2:2003 and C.4.1.1 procedures defihedvin ¢lause
1:2008 applying the C.3and C.4.2.1.
requirements of
Table C.2. of this Using the\clarifications|in Clause
standard C.3.6.
A8.3 Current probe | Clause 7 of 5.1 of CISPR 16-1- Annex D and
CISPR 16-2- 2:2003 C.4.11
1:2008
A8.4 CVP Clause 7 of 5.2.2 of CISPR 16-1- | Annex D and
CISPR 16-2- 2:2003 C.4.11
1:2008
A8.5 Matching and n/a C.4.2 C4.2 Use the measurement
combining procedures defined in ¢.4.2 for
networks for the measurement of the
voltage unwanted emission volfages at a
measurement TV/FM broadcast receiyer tuner
into 75 Q port
A8.6 Matching n/a C.4.3 C.4.3 Use the measurement
network for procedures defined in ¢.4.3 for
voltage wanted signal and emigsion
measurement voltage at the RF modulator
into 75 Q output port.
NOTE As per Clause 2, the version of CISPR,16-1-2 is CISPR 16-1-2:2003/ AMD 1:2004/ AMD 2:2006. The yersion of
CISHR 16-2-1 is CISPR 16-2-1:2008/ AMD 172010 /AMD2:2013.
Table A.9 — Requirements*for conducted emissions from the AC mains power ports
of Class A equipment
Applicable to
1. AC mains power ports<(3.1.1)
Table Frequency range Coupling device Detector type Class A limits
clguse MHz (see Table A.8) / bandwidth dB(uV)
AB.1 0,15t0 0,5 79
AMN Quasi Peak / 9 kHz
0,5 to 30 73
Alg.2 0151005 86
AMN Average / 9 kHz
0,5 to 30 60

Apply A9.1 and A9.2 across the entire frequency range.
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of Class B equipment
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Applicable to
1. AC mains power ports (3.1.1)
Table Frequency range Coupling device Detector Class B limits
clause MHz (see Table A.8) type / bandwidth dB(uV)
A10.1 0,15t0 0,5 66 to 56
0,5to 5 AMN Quasi Peak / 9 kHz 56
5 to 30 60
A10.2 0,15t0 0,5 56\to 46
0,5t0 5 AMN Average / 9 kHz 46
5 to 30 50
Apgly A10.1 and A10.2 across the entire frequency range.

Table A.11 — Requirements for asymmetric mode conducted emissions
from Class A equipment

Applicable to
1. Wired network ports (3.1.32)
2. optical fibre ports (3.1.25) with metallic shield or tension membeérs,
3. aptenna ports (3.1.3)
Taple Frequency Coupling device Detector type Class A Class A
clause range (see Table A.8) /L bandwidth voltage limits current limjts
MHz dB(uV) dB(pA)
A1 0,15t0 0,5 97 to 87
AAN Quasi Peak / 9 kHz
0,5 to 30 87
n/a
0,15t0 0,5 84 to 74
AAN Average / 9 kHz
0,5 to 30 74
A1[1.2 0,15t0 0,5 VP 97 to 87 53 to 43
Quasi Peak / 9 kHz
0,5 to 30 and current probe 87 43
0,15t0 0,5 CVP 84 to 74 40 to 30
Average / 9 kHz
0,5 to 30 and current probe 74 30
A1[1.3 0,15 t00,5 53 to 43
Current Probe Quasi Peak / 9 kHz
0:5\to 30 43
n/a
0715 t0 0,5 40 to 30
Current Probe Average / 9 kHz
0,5 to 30 30
The~choiceof touptmydeviceandmeasurenent procedure s defimedmATmex€:

AC mains ports that also have the function of a wired network port shall meet the limits given in Table A.9.

The measurement shall cover the entire frequency range.

The application of the voltage and/or current limits is dependent on the measurement procedure used. Refer to
Table C.1 for applicability.

Testing is required at only one EUT supply voltage and frequency.

Applicable to ports listed above and intended to connect to cables longer than 3 m.
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Table A.12 — Requirements for asymmetric mode conducted emissions
from Class B equipment

Applicable to
1. wired network ports (3.1.32)
2. optical fibre ports (3.1.25) with metallic shield or tension members
3. broadcast receiver tuner ports (3.1.8)
4. antenna ports (3.1.3)
Table Frequency Coupling device Detector type Class B Class B
clause range (see Table A.8) / bandwidth voltage limits current limits
MHZ dB(pV) dB(pA)
A1R2.1 0,15t0 0,5 84 to 74
AAN Quasi Peak / 9 kHz
0,5 to 30 74
n/a
0,15t0 0,5 74 to 64
AAN Average / 9 kHz
0,5 to 30 64
A1R.2 0,15t0 0,5 CVP 84 to.74 40 to 30
Quasi Peak / 9 kHz
0,5 to 30 and current probe 724 30
0,151t0 0,5 CVP 4 to 64 30 to 20
Average / 9 kHz
0,5 to 30 and current probe 64 20
A12.3 0,151t0 0,5 40 to 30
Current Probe Quasi Peak / 9 kHz
0,5 to 30 30
n/a
0,15t0 0,5 30 to 20
Current Probe Averagech9 kHz
0,5 to 30 20
Thg choice of coupling device and measurement procedure js‘defined in Annex C.

Scr
150

AC

The

The
Tab

ApH

measurement shall cover the entire frequency range.

surement is required at only'ohe EUT supply voltage and frequency.

licable to ports listed«above and intended to connect to cables longer than 3 m.

mains ports that also have the function of aswired network port shall meet the limits given in Table A.10.

bened ports including TV broadcast receiver tuner<ports are measured with a common-mode impedancg of
Q. This is typically accomplished with the screen terminated by 150 Q to earth.

application of the voltage andlor‘current limits is dependent on the measurement procedure used. Refef to
le C.1 for applicability.
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Table A.13 — Requirements for conducted differential voltage emissions
from Class B equipment
Applicable to
1. TV broadcast receiver tuner ports (3.1.8) with an accessible connector
2. RF modulator output ports (3.1.29)
3. FM broadcast receiver tuner ports (3.1.8) with an accessible connector
Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(nV) 75 Q
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A13.1 30 to 950 46 46 46 see?
950 to 2 150 |  "orfrequencies 46 54 54
<1 GHz
A13.2 950 to 2 150 46 54 54 See °
Quasi Peak/
A13.3 30 to 300 120 kHz 46 54 50 See ©
300 to 1 000 52
A13.4 30 to 300 For frequencies 46 66 59 See ¢
>1 GHz
300 to 1 000 52
Peak/ o
A13.5 30 to 950 1 MHz 46 76 46 See
950 to 2 150 n/a 54
a Television receivers (analogue or digital), video recorders and R€'TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.
b Tuner units (not the LNB) for satellite signal reception.
¢ Frequency modulation audio receivers and PC tunet<ards.
d Frequency modulation car radios.
€ Applicable to EUTs with RF modulator-eutput ports (for example DVD equipment, video recorders, camcorflers
and decoders etc.) designed to connect/to TV broadcast receiver tuner ports. Limits specified for the LO arg for
the RF modulator carrier signal and harmonics.
The|term ‘other’ refers to all emissions other than the fundamental and the harmonics of the LO.
The|measurement shall coverthe entire frequency range.
The|EUT shall be tunedrin‘accordance with Table B.3 and clause C.4.2.1.
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Annex B
(normative)

Exercising the EUT during measurement
and test signal specifications

1 General

Th
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ME typically have several different functions and numerous modes of operation.associat
h each function.

r each function, or group of functions selected to exercise the EUT, a number
presentative modes of operation, including low power/standby mode, shall be considered
5ting. The mode(s) that produce(s) the highest emissions shall befselected for the fir
basurements.

cordance with this annex.

e emissions from the various ports (as required by this publication) shall be measured wh
propriate test signals are applied as specified in this'annex.

ports, including loudspeakers and display* devices, shall be exercised in a mann
nsistent with, and representative of, normal use. Exercising signals, audio levels a
play parameters shall be chosen having regard to the intended function of the EUT a
all be such as to allow the correct operation of the EUT to be assessed.

bsequent clauses give further{clarification to aid reproducibility between laboratories.
scription of the methods used to exercise the EUT and all relevant ports shall be record

luded in the test repott,

2 Exercising-of EUT ports

2.1 Audio signals

r EUTsthat support audio signals, the signal used to exercise the EUT shall be a 1 k
usoidal signal unless otherwise specified as more appropriate by the manufacturer.

is annex specifies the methods for exercising the EUT during the emission measurementq.

e EUT shall be operated in the selected mode(s) while “the ports are exercised |i

of
or
al

ile

er
nd
nd

A
ed

the test report. Where a,deviation in the application of one of the methods defined in this
annex is used (for example-using a different signal level or image), a justification shall

be

B.2.2 Video signals

EUTs that display video images or EUTs with ports that are used to provide video signals
shall be exercised in accordance with Table B.1 and configured, where possible, using the

pa

rameters given in Table B.2.

Video ports shall output signals, and images shall be displayed, corresponding to the highest
complexity level listed in Table B.1 that the EUT is capable of generating. However, the
manufacturer may choose to exercise the displays and video ports using the text image given
in Table B.1 (Complexity level 2) where emission levels using this text image are not reduced

in

comparison to emission levels obtained using Complexity levels 3 or 4.


https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

— 34—

CISPR 32:2015 © IEC 2015

Table B.1 — Methods of exercising displays and video ports

Complexity Display Description Examples of equipment
Level image
4 (Most) Colour bars Standard colour bar image with a small moving element. Digital television set, set-top box,
with moving a personal computer, DVD
picture See equipment, video game console,
element standalone monitor.
3 Colour bars Standard colour bar image. See a Analogue television set, display on
camera, display on photo printer.
2 Text image Where possible a pattern consisting of all H characters POS terminal, compLLter terminal
shall be displayed. The character size and number of without graphic.capapility.
characters per line shall be set so that typically the
greatest number of characters per screen is displayed. If
text scrolling is supported on the display, the text shall
scroll
1 (Least) Typical The most complex display that can be generated by the A EUT with proprietary displays
display EUT. and/or not capable of displaying

any of the above images,
electronic music keyboard,
telephone.

This display image is also valid for monochrome displays which will display gtey-scale bars.

Whien there is more than one display or video port, each display/port shalhbe exercised appropriately subject to|the provisions

of B.2.2.

The display images may be modified, when necessary to exercisé primary functions of the EUT. Where possible, these
mofifications should be restricted to the bottom or top half of thedisplay area so that the image defined in thg table fills the
maority of the display.

Forlanalogue television sets, only colour bars should be displayed, defined in complexity 3.

Exdmples of colour bars required in complexity <3yand 4 are 100/0/100/0 or 100/0/75/0 bars as specified in ITU-R

Re¢ommendation BT.471-1.

Table\B.2 — Display and video parameters

Function

Setting

Hgrdware acceleration

Maximum.

Screen settings

Highest effective resolution (including the settings for pixel and frame rdte).

Cdlour quality

Highest colour bit depth.

Brightness, confrast, colour

Use either the factory default settings or typical settings.

safuration
Otper Adjusted to obtain a typical picture using settings giving the highest performance.
B.2.3 Digital broadcast signals

Examples of digital broadcast signal specifications are shown in Table B.4.

B.2.4

Other signals

Other ports shall be exercised using the methods defined in Table B.3.
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Table B.3 — Methods used to exercise ports

Port

Methods used to exercise port

Broadcast receiver
tuner port

The modulation of the RF signal carrier shall be set according to the system for which the
EUT is intended.

Unless otherwise defined, the input signal level at the relevant ports shall be sufficient to
provide a noise-free picture and/or audio

In addition refer to B.2.1 and B.2.2

Examples of digital broadcast signal specifications for digital broadcast receiver ports are

given in Table B.4.

The radiated emissions and mains power port conducted emissions from an EUT with
broadcast reception functionality shall be assessed when tuned to one channel in each
reception mode, for example: analogue TV, DVB-T, DVB-C, analogue radio, digitalradio et¢.

For guidance on how to determine channel/s for conducted measurements on(the broadcas
receiver tuner port see C.4.2.1.

Wifed network port

A representative signal shall be defined by the manufacturer.

For ports supporting Ethernet traffic (for example 100Base-T, 1000Base-T), that can operaf
at multiple rates, measurements may be limited to mode in which the EUT operates at its
maximum rate.

[]

When assessing an EUT transmitting 10Base-T Ethernet traffic, apply the following:

In order to make reliable emission measurements representative of high LAN utilization it i
only necessary to create a condition of LAN utilizationin excess of 10 % and sustain that
level for a minimum of 250 ms. The content of the“test traffic should consist of both periodi
and pseudo-random messages in order to emulatevrealistic types of data transmission.
(Examples of pseudo-random messages: files that are compressed or encrypted.

Examples of periodic messages: uncompregssed graphic files, memory dumps, screen
updates, disk images.) If the LAN maintains transmission during idle periods, measurements
shall also be made during idle periods.

All|other ports not
defined above

A representative signal shall be défined by the manufacturer.



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

— 36 —

CISPR 32:2015 © IEC 2015

Table B.4 — Examples of digital broadcast signal specifications

General DvVB ISDB ATSC DMB-T
Standard TR 101154 - ATSC Standard A/65 System-A
(DAB/Eureka-147)
Source coding MPEG-2 video MPEG-2 video MPEG-2 video H.264/MPEG-4 AVC
MPEG-2 audio MPEG-2 audio AC-3 audio
Data coding Optional Optional Optional Optional

Video elementary

Colour bar, with small

Colour bar, with small

Colour bar, with small

Colour bar, with small

stream

: : .
MTOvITTy CITTICTIU

: : .
MTovITTy CITTICTI

: L .
MTovITTy CITTICTI

: L .
MTovITTy CITICIT

Video biff rate

6 MBit/s

6 MBit/s

6 MBit/s

(1 ~ 11) Mbit/s

Audio el¢gmentary
stream for
reference¢
measurement

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/fullkrange|-6 dB

Audio el¢mentary
stream for noise

1 kHz/silence

1 kHz/silence

1 kHz/silence

1 kHz/silence

measurement
Audio bif rate 192 kbit/s 192 kbit/s 192 kbit/s 192 kbit/s
Terrestr|al TV DVB-T ISDB-T ATSC DMB-T
Standardg EN 300 744 ARIB STD-B21 ATSC 8VSB System-A
ARIB STD-B31 (DAB/Eureka-147)
Level 50 dB(nV)/75 Q-VHF B | 34 dB(uV) to 54 dB(uV) 18 dB(uV) ~ 97 gB(uV)
Il 89 dB(uV)/75 Q (using ATSC 64)
54 dB(uV)/75 Q-UHF B
VIV
Channel 6 to 69 - 2 to 69 -
Frequengy - 470 MHz to 7270’MHz, 174 MHz ~ 216 MHz
5,7 MHz bandwidth
Modulatipn OFDM OFDM 8 VSB or 16 VSB DQPSK, Transnjission:
OFDM
Mode 2kor8k 8ky 4k, 2k - -
Modulatipn 16 or 64 QAM or QPSK, DQPSK, 16 - -
scheme QPSK QAM,
64 QAM

Guard inferval

1/4, 118, 1/16.\1/32

1/4, 1/8, 1/16, 1/32

Code rat

D

1/2, 213,314/ 516, 7/8

1/2, 2/3, 3/4, 516, 7/8

2/3

Useful bit rate

Variable-MBits

19,39 MBit/s

Informatijon bit

31,668 MBit/s

23,234 MBit/s

rate: ma

Satellite| TV DVB-S DVB-S ISDB-S(Broadcasting None
(Communication satellite)
satellite)

Specification EN 300 421 ARIB STD-B1 ARIB STD-B20 -

ARIB STD-B21

Level 60 dB(uV)/75 Q 48 dB(nV) to 48 dB(nV) to -
81 dBuV/75 Q 81 dB(uV)/75 Q

Frequency 0,95 GHz to 2,15 GHz 12,2 GHz to 12,75 GHz | 11,7 GHz to 12,2 GHz -

Frequency 1% IF

1 000 MHz to
1 550 MHz, 27 MHz
bandwidth

1 032 MHz to 1 489 MHz,
34,5 MHz bandwidth

12,56 GHz to 12,75 GHz

11,7 GHz to 12,2 GHz

Modulation

QPSK

QPSK

TC8PSK, QPSK, BPSK

Code Rate

3/4

1/2, 213, 3/4, 5/6, 7/8

2/3(TC8PSK), 1/2, 2/3,
3/4, 5/6, 7/8(QPSK,
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General DVB ISDB ATSC DMB-T
BPSK)
Useful bit rate 38,015 MBit/s 29,2 MBits/s (r = 3/4) -
Information bit - 19,4 MBit/s to 34,0 -
rate MBit/s
Information bit - 34,0 MBit/s 52,17 MBit/s
rate: max
Cable TV DVB-C ISDB-C ATSC
Specificgtion EN-306-429 JEFEASTDB-662 ANSHSEFESF
ES 201 488 JCTEA STD-007
ES 202 488-1
EN 302 878 (DOCSIS)
Level 67 dBpV at 75 Q for | 49 dB(pV) to 60 dB(uV)/75 Q
256 QAM 81 dB(uV)/75 Q
60 dBuV at 75 Q for 64 | (64 QAM)
QAM TDB (256 QAM)
Frequengy 110 MHz to 862 MHz 90 MHz to 770 MHz, 88 MHz to 860 MHz
6 MHz bandwidth
Modulatipn 16/32/64/128/256 QAM | 64 QAM or 256 QAM 64 QAM or 256 QAM
Useful bit rate 38,44 MBit/s (64 QAM) | - 26,970 MBit/s (64 QAM),
and 51,25 MBit/s 38,810 MBit/s (256 QAM)
(256 QAM) at
6,952 Mbaud (8 MHz
channel)
Transmigsion bit 41,71 MBit/s (64 QAM) | 31,644 MBit/s (64 -
rate ) QAM)
55,62 MBit/s 42,192 MBit/s (256
6,952 Mbaud (8 MHz
channel)
Information bit 51,25 MBit/s 29,162 MBits/s -
rate (256 QAM) at 38,883 MBits/s (256
6,952 Mbaud (8 MHz QAM)
channel)
Return ppth - - 5 MHz to 40 MHz, QPSK
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Annex C
(normative)

Measurement procedures, instrumentation
and supporting information

1 General

THis annex provides additional information, measurement procedures and requirements
supplement the normative references defined in Table A.1 and Table A.8. Further supporti

in

Th
C.

O

E3
the

C.
C.
TH

in
An

ormation is also provided in Annex G (informative).

is annex is divided into 3 main clauses:

P Instrumentation and supporting information;

B General measurement procedures;

A MME-related measurement procedures.
2 Instrumentation and supporting information

2.1 General

ch piece of measurement apparatus shall comply/with the relevant requirements defined
b basic standards given in Table A.1 and Table*A.8.

.2 Using CISPR 16 series as the basic standard
2.2.1 General

e measuring receiver shall meét the relevant specifications of CISPR 16-1-1:2010, defin
Clause 2. Detectors and bandwidths shall be used as specified in relevant tables
nex A. Where this publication specifies the use of an average detector, the linear avera

deftector defined in Clause-6_of CISPR 16-1-1:2010 shall be used.

If

the level of an isalated emission exceeds any relevant limit, it shall be ignored, provid

that the following two-conditions are met when measured over a two minute interval:

1)
2)

Cs

the emission-does not exceed the limit for more than 1 s;
the emission does not exceed the limit more than once in any 15 s observation period.

re shall be taken to avoid overloading the measurement system. See Annex E.

n

ed
in
je

ed

Measurement instruments provided with RF preselectors, which automatically follow t

e

frequency being scanned, shall have a sufficiently long measurement time on each frequency

to

avoid errors in the measured amplitude values.

When using spectrum analysers during prescan (see C.3.2) measurements, the video
bandwidth of the measurement instrument should be equal to, or greater than, the resolution
bandwidth in order not to influence the measurement results. Other settings of resolution and
video bandwidth may be used, but care should be taken to ensure the settings do not

ad

versely influence the results.
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C.2.2.2 Antennas for radiated emissions measurements

Any suitable broadband linearly polarised antenna or tuned dipole may be used during
measurements. These shall be calibrated in free space conditions using the procedures in
ANSI C63.5.

C.2.2.3 Ambient signals

If ambient signals are masking EUT emissions then the procedure defined in Annex A of
CISPR 16-2-3:2010/AMD1:2010 shall be used to reduce the impact of each ambient. The

frtqucnbica dlluI iCVUib Ulr “IU dIIIIL)iUII‘L bigllaib llldblr\illg EUT Clllibbiullb bild“ IUC ICL,UIUIUUI ill i. e
test report.

CpR24 Boundary of the EUT, local AE and associated cabling and measurement

distance for radiated emissions measurements

THe EUT and local AE shall be arranged in the most compact practical arrapgement within the
test volume, while respecting typical spacing and the requirements defined”in Annex D. The
central point of the arrangement shall be positioned at the centrecof the turntable. The
me¢asurement distance is the shortest horizontal distance betwegnyan imaginary circular

pe
Fi

riphery just encompassing this arrangement and the calibration point of the antenna. S
jure C.1 and Figure C.2.
Turntable
J Test table

Reference point of
antenna calibration

Bduwndary of EUT
(imaginary circular periphery)

[«
N,
.
o,

Measurement distance

A
\ 4

IEC

Figure C.1 — Measurement distance
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Turntable

Test table /

Boundary of EUT
(imaginary circular periphery)

ey
™
",
.
.
.
.,
o,

AE/ F

EUT [l AE/
| EUT

AE/

EUT

Start position for measurement
distance. (End position, reference point
of'antenna calibration, not shown.)

<
<

IEC

Figure C.2 — Boundary of EUT, Local AE and associated cabling

Where possible any HID should be placed. in*a typical arrangement. HID may be placed at the
frgnt edge of the table if the table is not.deeper than 1 m. If a deeper table is used, the HID
may only be placed at the front edge-if this does not increase the size of the imagingry
cifcular periphery, otherwise the FHD~may be placed at a distance of 1 m from the back edpe
of the table to the front of the HID.

Where AE is placed outside) the measurement area (as described in D.1.1), this remotgly
logated AE and its associated cabling shall not be considered to be within the circular
periphery for the purposes of defining the measurement distance.

Where a test {facility has been validated (in accordance with Tables 1 and 2 |of
CISPR 16-1-4:2010/AMD1:2012 or in C.4.4) for a different measurement distance not defined
in|[Table A.2.t0 Table A.7, the measurement may be performed at that distance. In this cage
the limit.Ly,vcorresponding to the selected measurement distance d,, shall be calculated py
applying>the following formula:

=17+ 20tog(d7dy)

Where L, is the specified limit in dBuV/m at the distance dy; and, L, is the new limit for
distance d,. The distances d, and d, use the same unit, such as m.

In addition, when using this formula, the test report shall show the limit L, and the actual
measurement distance d,. To ensure consistency of calculation, wherever possible the limits
for the 10 m measurement distance (up to 1 GHz) and the 3 m measurement distance (above
1 GHz) shall be used as the basis for calculations of limits at other measurement distances.

The minimum measurement distance for radiated emission measurement for frequencies
below 1 GHz shall be 3 m and for frequencies above 1 GHz shall be 1 m.
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When using a FAR and the position of the receiving antenna cannot be changed, then the
limits shall be adjusted based on the above defined formula.

Cc.2.3 EUT cycle time and measurement dwell time

The cycle time is the period for the EUT to complete one entire operation. A dwell time longer
than the cycle time shall normally be used during all formal measurements. The dwell time
may be limited to 15 s.

C 3—6Generalmeastrementprocedures

C.B3.1 Overview

THe radiated and conducted emissions shall be assessed against the relevant requirements|in
Arnnex A, using the appropriate procedures defined in Table A.1 and Table A.8.) The following
subclauses provide a general overview taking into account the test facilities where the
measurements are performed. Further information is also contained in C.4,and Annex G.

In|order to speed-up the measurement procedure, peak detectors may.be used in accordance
with the decision trees defined in Figure C.3 to Figure C.5.

Measure using
peak detector

Yes Peak value No
< average
limit

Peak value
< quasi peak
limit

Yes No

Measure using
quasi peak
detector

Quasi peak

Yes value
< quasi peak
limit
Yes Quasi peak No
‘ value v
< .
average Measure using
limit
average
detector
v Average
es value No
< average
v limit

Pass Fail

IEC

Figure C.3 — Decision tree for using different detectors
with quasi peak and average limits
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Measure using
peak detector

Peak value
< average
limit

CISPR 32:2015 © IEC 2015

Yes

A
Measure using
average
detector

v

Average
value

Yes

No

< average
limit

Pass

Figure C.4 — Decision tree for using different detectors

Peak value No
< peak
limit
A
Fail

with peak and’average limits

Measure using
peak detector

Peak value
< quasi
limit

Measure using

IEC

quasi peak
detector
Quasi peak
YES value NG
< quasi peak
limit

A A
Pass Fail

IEC

Figure C.5 — Decision tree for using different detectors
with a quasi-peak limit
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C.3.2 Prescan measurements

The purposes of a prescan measurement are to determine the frequencies at which the EUT
produces the highest level of emissions and to help select the configuration(s) to be used in
the formal measurements. For details on prescan measurements refer to Annex E.

C.3.3 Formal measurements

The configuration(s) found during the prescan measurement that produce(s) the highest
amplitude emission relative to the limit shall be used for the formal measurement. Where
pr 7

performed using the configuration(s) that are expected to produce the highest amptitufde
enpissions relative to the limit; and, the reasons for the selection shall be given in/the’ tgst
report.

THe formal measurements shall be performed using a compliant measurement facility ps
defined in Table A.1 and Table A.8. The measurements shall be performed in accordance wjth
thé basic standards and the requirements of this document.

Where measurements are performed using a FAR, the antenna together with the cable may
beg moved to achieve the specified measurement distance.

Cp.4 Specifics for radiated emission measurements

Fdrmal emissions measurements shall determine the highest emission level at any frequenicy
atfwhich a limit is set, considering the following:

e antenna polarization (horizontal and vertical);

o full rotation of the EUT, local AE and associated cabling (through 360 degrees);
e antenna height.

Where measurements are made using an OATS/SAC, the antenna height scan shall pe
retricted to a range of 1 m to 4 m-above the RGP.

Where measurements are made using a FSOATS, the antenna height scan shall encompalss
those heights defined in Figure 14, Figure 15 and Table 2 of CISPR 16-2-3:2010/AMD1:2010.

If ho prescan has been-performed, then the formal measurements shall be carried out across
the entire frequeney.range.

[

C.B.5 Specifics for conducted emission measurements on the AC mains power port

Tgsting shall include measurements on all live and neutral lines (or ports).

Far‘guidance on elements of conducted measurements see 6.5.1 of CISPR 16-2-1:2008/ AMD
1:2010 /AMD2:2013.

C.3.6 Specifics for conducted emission measurements on analogue/digital data
ports

MME may have different types of analogue/digital data ports to which different requirements
apply as stated in Annex A. As a minimum, one port of each type shall be exercised and
assessed against the requirements. The measurement procedures shall be selected using the
information given in Table C.1 and elsewhere in this clause.

When an EUT has multiple analogue/digital data ports of the same type, at least one port of
each type shall be assessed. Where it has been shown by pre-scanning or some other
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technique that the ports are similar in their emission performance, only a single port need be
assessed.

For guidance on elements of conducted measurements see 6.5.1 of CISPR 16-2-1:2008/ AMD
1:2010 /AMD2:2013.

C.3.7 Specifics for conducted emission measurements on broadcast receiver tuner
ports

One of each port type (digital. analogue, satellite etc.) shall be assessed using the
measurement procedures defined in C.4.2.

Fdr guidance on elements of conducted measurements see 6.5.1 of CISPR 16-2-1:2008/ ANID
1:2010 /AMD2:2013.

Cc.p.8 Specifics for conducted emission measurements on RF modulator output ports

One of each port type shall be assessed using the measurement procedure defined in C.4.3

Fgr guidance on conducted measurements see 6.5.1 of CISPR 16-2-1:2008/ AMD 1:20(10
/AMD2:2013.

C{4 MME-related measurement procedures

C.|:.1 Measurement of conducted emissions at.analogue/digital data ports
1.1 Measurement procedure selection

THe purpose of these tests is to measure the ‘common mode emission at analogue/digital dgta
pdrts of an EUT. Appropriate measurement procedures are defined in Table C.1.
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Table C.1 — Analogue/digital data port emission procedure selection

Cable type Number of pairs Example of relevant Measurement Procedures
figures type
1 Balanced 1 (2 wire) Figure G.1 to Figure G.3 Voltage C.4.1.6.2.
Unscreened 2 (4 wire) Figure G.2 to Figure G.5
3 (6 wire) Figure G.3
4 (8 wire) Figure G.3 or Figure G.6
or Figure G.7
2 Balanced Ports connected to n/a Voltage and C.4.1.6.4.
Unscreened cables with more than 4 Current

balanced pairs or where
the port is unable to
function correctly when
connected through an

AAN.
3 Screened n/a Figure G.8 Voltage C.4.1.6.2.
or Coaxial Figure G.9
Figure G.10 or Figure
G.11
4 Screened n/a n/a Voltage ‘or C.4.1.6.3
or Coaxial Cdrrent
5 Unbalanced n/a n/a Voltage and C.4.1.6.4
cables Current
6 AC Mains n/a AMN Voltage Apply the r¢quirements
CISPR 16-1-2;2003/ AMD of Table A.9 or
1:2004/ AMD.2:2006, Table A_.10, as
Figure 5,and Figure 6 appropriate
The AMN shall be used
as a voltage probe.

Whertle used, an AAN shall satisfy all the requirements defined in C.4.1.2.

Whetle used, the current probe shall satisfy the-requirements defined in C.4.1.4 and the CVP shall satisfy the lequirements

defingd in C.4.1.5.

The mains voltage shall be supplied to _the EUT via the AMN used when measuring the mains terminal emisslion voltages

according to Table A.9 or Table A.10.
Where used the AAN shall be selécted in accordance with C.4.1.3.

Care|shall be taken when measuring common mode current with an AAN in the circuit to ensure that the measure
accurately measures both the“lJaunched and converted components of the common mode current.

The procedure defined™in-C.4.1.6.2 gives results with lower measurement uncertainty than the procedures in G
C.4.16.4

nhent method

.4.1.6.3 and

c.4.1.2 Characteristics of AAN

gasurement of common mode (asymmetric mode) current or voltage emissions at wir,

cl Cl cl v, v, O C—W V

termination impedance seen by the wired network port during the emission measurements.

network port connected by a cable to an AAN. The AAN shall define the common mode

The combination of the AAN and all appropriate adapters required to connect to the EUT and

AE shall have the following properties:

a) The common mode termination impedance of the EUT port, in the frequency range

0,15 MHz to 30 MHz, shall be 150 Q + 20 Q, phase angle 0 + 20°.

b) The AAN shall provide sufficient isolation against emissions from an AE or load connected
to the wired network port being assessed. The attenuation of the AAN, for common mode

emissions originating from the AE, shall be such that the measured level of the

Se
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emissions at the measuring receiver input is at least 10 dB below the relevant emission
limit.

The preferred minimum isolation is:

e 35dB to 55 dB, increasing linearly with the logarithm of the frequency across the
range 0,15 MHz to 1,5 MHz ;

e 55 dB across the range 1,5 MHz to 30 MHz

NOTE Isolation is the ratio of the common mode emission originating in an AE to that consequentially appearing

t k. ELIT ' £ i AADN
at the-EFporteftheAAN-

c)| The AAN shall meet the longitudinal conversion loss (LCL) requirements stated |in
Table C.2 from 0,15 MHz to 30 MHz. Actual LCL values to simulate different cables dre
defined in Table C.2.

Table C.2 — LCL values

Cable LCL Tolerance
category 4B

3 (pr better) r 2 +3 dB
Lici(dB) = 55 -10lg {1 + (Ej }

5 (pr better) 2 +3 dB forf <2 MHz
LLCL(dB) =65 —-10Ig {1 + [g) :| -3 dB/+4,5 dB for f between 2 MHz and 30 MHz

6 (pr better) 2 3 dB for f <2 MHz
LLCL(dB) =75-10Ig [1 + [%) :l -3 dB/+6 dB for f between 2 MHz and 30 MHz

Copxial n/a n/a

NQTE 1 fhas the units of MHz in the above fofmulas.

NQTE 2 These LCL values are approximations of the LCL values of typical unscreened balanced cables in representative
enyironments. The specification for categofy 3 is considered representative of the LCL values of typical telecommunication
copper access networks.

d)| The insertion loss or_Jother deterioration of the signal quality in the wanted signal

frequency band caused by the presence of the AAN shall not significantly affect the
normal operation.6f the EUT.

e)| The AAN voltage division factor (V,4) shall be within +1 dB of the nominal value across
the requeney-range 0,15 MHz to 30 MHz. The AAN voltage division factor is calculated jas
follows;

V., = 20lg " | gB

Vi

mp

where

Ven is the common mode voltage appearing across the common mode impedance
presented to the EUT by the AAN; and,

Vmp is the resulting receiver voltage measured directly at the voltage measurement port
of the AAN.

The voltage division factor shall be added to the measured voltage measured by the receiver
directly at the voltage measurement port of the AAN and the result compared with the voltage
limits in Table A.11 or Table A.12 as applicable.
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C.4.1.3 Selection of AAN for unscreened balanced multi-pair cables

The type of AAN is selected according to the number of pairs physically in the cable excluding

an

y pairs which do not have a galvanic connection to any part of the EUT, including ground.

The AAN described in Figure G.4 to Figure G.7 are only appropriate for use where there are
no unconnected pairs in the cable. The AANs shown in Figure G.1 to Figure G.3 are suited to
any situation, including those where the use of some of the pairs is unknown, or some pairs
are known to be unconnected.

C.h.1.4 Current probe characteristics

Th
frd

by]

Th
2:]

e current probe shall have a uniform frequency response without resonances within t
guency range of interest. It shall be capable of operating without saturation effects caus
the operating currents in the primary winding.

e insertion impedance of the current probe shall not exceed 1 Q. See 51 "of CISPR 16-
003/ AMD 1:2004/ AMD 2:2006.

c.4.1.5 Characteristics of the CVP

Th

C.4.1.6

e CVP defined in 5.2.2 of CISPR 16-1-2:2003/ AMD 1:2004/ AMD 2:2006 shall be used.

having metallic screens or strength members

c.p.1.6.1 Choice of measurement procedure

Th
cO

is clause describes the various measurement procedures that can be used to measure t
mmon mode conducted emission of analogue/digital data ports. Depending on the cak

type, different procedures may be used;each with its advantages and disadvantages. S

G

2 and Table G.1.

C.p.1.6.2 Measurement procedure using an AAN

Measurement is made at wired* network ports using AANs with longitudinal conversion loss

as
dg
no

W

Sa

Fa

defined in Table C.2-Fhe AAN for the cable category specified by the equipme
cumentation provided\to"the user shall be used. The level of emissions from the EUT sh
t exceed the applicable limits of Annex A.

hen emission’\voltage measurements are performed, the AAN shall provide a volta

mtasurement port suitable for connection to a measuring receiver while simultaneous

r unscreened cables containing balanced pairs, an AAN conforming to C.4.1.2 shall

Measurements at wired network ports, antenna ports and optical fibre cablé¢s

isfying the'analogue/digital data port common mode termination impedance requirements|.

he
2d

—_
1

he
le
be

es
nt
all

ge
>|y

be

us

ed)The LCL values of the AAN shall be within the tolerance given in Table C.2 for an A/

AN

ap

propriate to the cable category connected to the EUT.

The procedure shall be as follows:

e arrange the EUT, local AE and associated cabling (examples are given Annex D);

e measure the voltage at the measurement port of the AAN;

e correct the measured voltage by adding the AAN voltage division factor (V,y) defined

in C.4.1.2 e);
e compare the corrected voltage with the limit.
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C.4.1.6.3 Measurement procedure using a 150 Q load connected to the outside
surface of the cable screen

This procedure can be used for all types of coaxial cables, screened multi-pair cables or
optical fibre cables having metallic screens or strength members.

The procedure shall be follows:

e Arrange the EUT, local AE and associated cabling, generally as shown in Figure D.4 or
Figure D.5, replacing the CVP in Figure D.4 by a 150 Q adaptor. The current probe to
EUT horizontal distance may be Increased to U,8 m. Alternatively in Figure D.5, the
AAN shall be replaced by the 150 Q adaptor/current probe combination.

e Break the external protective insulation (exposing the shield) and connect a 150/ Q
resistor with a physical connection between the cable screen and the RGP\The 150|Q
resistor shall be <0,3 m from the outside surface of the screen to ground- For further
information refer to G.2.5.

e Insert a ferrite tube or clamp between the 150 Q connection and the AE.

e Measure the current with a current probe and compare to the‘current limit. Use the
procedure given in C.4.1.7 to measure the asymmetric common mode impedance frgm
the 150 Q resistor towards the AE, which should be much‘greater than 150 Q so as not
to affect the measurement at frequencies emitted by the EUT.

e The separation distance between the AE and theground plane is not critical if the
impedance of the ferrite is higher than that given ifi G.2.5. If this cannot be achievad,
then the AE shall be placed at 0,4 m from a vertical or horizontal RGP, as defined for
the EUT in Table D.2.

The voltage measurement may also be performed in parallel with the 150 Q resistor with a
high impedance probe. Alternatively, the measurement may be performed using a "150 Q|to
50 Q@ adaptor" described in IEC 61000-4-6:2008 as the 150 Q load and applying the
appropriate correction factor (9,5 dB in ¢ase of the "150 Q to 50 Q adaptor").

c.p.1.6.4 Measurement procedure using a combination of current probe and CVP

Ag an AAN is not used in this.procedure, the common mode impedance is not stabilized. The
erIissions from the EUT shall)be measured using both the voltage and current probes and the
measured levels compared.with the voltage and the current limits respectively.

The procedure shall*b€ as follows:

Arfange the EUT; local AE and associated cabling as defined in Annex D, either as shown|in
Figure D.4,0f as shown in Figure D.5, replacing the AAN with the current probe/CYP
combination?

A |CMAD or similar device may be used between the AE and the current probe/CYP
combination.

The AE shall be placed 0,4 m from a vertical or horizontal RGP, as defined for the EUT in
Table D.2. Where appropriate, the EUT shall be powered using an AMN placed on the RGP.
The AMN shall be placed >0,10 m from the nearest edge of the RGP. The EUT power cord
shall be routed away from the cable used for the measurements to minimize coupling or
crosstalk effects.

The current shall be measured with the current probe and the results compared with the
current limits.

The voltage shall be measured with the CVP specified in C.4.1.5.
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e The voltage measured shall be corrected at each frequency of interest as follows:

— if the current margin with respect to the current limit is <6 dB, the actual current
margin shall be subtracted from the measured voltage;

— if the current margin with respect to the current limit is >6 dB, 6 dB shall be
subtracted from the measured voltage.

e The adjusted voltage shall be compared with the applicable voltage limit.

Both the measured current and the corrected voltage shall be below the applicable current
and voltage limits at all frequencies for the EUT to be deemed compliant with this publication.

cu1.7 Measurement of cable, ferrite and AE common mode impedance

THere are three possible procedures for the measurement of the CM impedance. The
conditions for using these procedures are as follows:

Prpcedure 1 may only be used if the length of both the calibration loop circumference (defin
in[Figure C.6) and the AE loop circumference (defined in Figure C.7),\is"less than 1,25
THis condition is necessary to minimise loop resonance(s) that coutld<affect the impedan
measurement and increase measurement uncertainty.

11"

(2}
®>a

Prpcedure 2 or Procedure 3 shall be used if the length of either of the loops, defined|i
Figure C.6 and Figure C.7, is at least 1,25 m.

5

Procedure 1:
e The drive probe 50 Q system shall be calibrated. See Figure C.6.

e Drive voltage (V) shall be applied from a‘signal generator into the drive probe and the
resulting current (/4) in the measurementiprobe shall be recorded.

e The cable used for the measurementifrom the EUT shall be disconnected and shall pe
shorted to ground at the EUT endk«

e The same drive voltage (V,).shall be applied to the cable with the same drive probe.

e The current shall be measured with the same measurement probe, and the
asymmetrical common _mode impedance of the cable, ferrite and AE combination shall
be calculated by comiparing the current reading (/,) measured by the current probe wjth
the previously medsured current (/4).

The common mode impedance is 50 x /1 + I,. For example, if I, is half /4, then the
common mede-impedance is 100 Q.

Procedure, 2:

An impedance analyser shall be connected between the screen of the cable attached
to the’ EUT port being assessed and the RGP, at the position where the 150 Q resistor
would be attached. The EUT shall not be powered during this measurement. The
arrangements defined in C.4.1.6.3 apply. The measurement set-up is similar to that
presented in Figure G.15.

Procedure 3:

Using a network analyser, a current probe and a CVP, the common mode voltage and
current shall be measured. The ratio of the voltage to the current on the cable attached
to the EUT port under test, as measured with the network analyser, defines the
common mode impedance. The measurement set-up is similar to that presented in
Figure G.15.
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50 Q
~——— Calibration Loop @

/LJ\ <«—— Measurement probe

] o "
OTTvVe CUrrent ]
1

probe probes

V4

Signal generator Receiver

Network or spectrum

analyser
IEC
@ | calibration loop is the circumference of the imaginary loop shown.
Figure C.6 — Calibration)fixture
Outside of the shield connected to Drive probe
ground via 150 Q resistor
Switch
EUT AE
Measurement probe
/L / Fernte - —<
a 4
/
e b

0,4
l
I
|
|
I
1
I
|
|

\
-~

«— > <
0,3 m.to 0,8 m 0,1m No restriction on length

IEC

distance to the reference ground plane (vertical or horizontal)
distance to thereference ground plane is not critical
AE loop is defined when the switch position connects the AE to ground, and is shown by the red dashed line

T Q

Figure C.7 — Arrangement for measuring impedance in accordance with C.4.1.7

cp2 Measurement of emission voltages at a TV/IFM broadcast receiver tuner ports
Hz to 7 15 GHz

Cc.4.21 General

When measurements are performed at the TV/FM broadcast receiver tuner port of the EUT, a
signal generator generating an unmodulated carrier shall be used to feed the receiver input
with an RF signal at the tuned frequency of the EUT (see Annex B).

The output level of the signal generator shall be set to produce 60 dB(unV) for FM reception,
to 70 dB(uV) for analogue TV reception, and to the levels specified in Table B.4 for digital TV
reception. In each case the level specified is the voltage across the input impedance of the
receiver (typically 75 Q).
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In order to determine the channel(s) of each reception mode to be used during formal
measurement, an initial assessment using the scan mode of the broadcast receiver equipment
may be used. Formal measurements may then be made using the channels that produced the
highest emission for each reception mode (for example analog or digital).

C.4.2.2 Connection of AE (signal generator)

The TV/FM broadcast receiver tuner port of the EUT and the AE (signal generator) shall be
connected to the input of the measurement device by means of coaxial cables and a resistive
combining network (or another suitable device). The combining network or device used shall
havea minimum attenuation of b dB between the AE and the measurement device. SEe
Figure C.8.

EUT X33 S g W ———————— Measurement device
P~ A \
TEENKE ST
—
- —(:‘) ————————
Combining network

N

A€ gl
generator) IEC

Figure C.8 — Circuit arrangement for measurement of emission voltages
at TV/IFM broadcast.receiver tuner ports

THe impedance as seen from the TV/FMhbroadcast receiver tuner port of the EUT shall pe
equal to the nominal antenna input impedance for which the port has been designed. The EUT
shiall be tuned to the wanted signal.-from the AE (signal generator). The emission level shall
beg measured across the relevant frequency range taking into account the attenuation betwegn
the EUT TV/FM broadcast receiver tuner port and the measurement device.

RFE currents flowing from(the chassis of the receiver to the outer surface of the screen of the
cofaxial cables should be,prevented from penetrating into the coaxial system and thus causiphg
erfoneous measuring-results, for example by means of ferrite tubes.

Attention should be given to possible overloading of the input stage of the measuring device
dule to the output signal of the AE (signal generator).

c.4.2.3 Presentation of the results

THe results shall be expressed in terms of the emission voltage in dB(uV). The specified ingut
impedance of the TV/FM broadcast receiver tuner port shall be stated with the results.

C.4.3 Measurement of the wanted signal and emission voltage at RF modulator
output ports, in the frequency range 30 MHz to 2,15 GHz

C.4.31 General

If an EUT has an RF modulator output port (for example video recorders, camcorders,
decoders) additional measurements of the wanted signal level and emission voltage at its RF
modulator output port shall be performed.
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4.3.2 Measurement procedure

15

The RF modulator output port of the EUT is connected to the input of the measuring device by
means of a coaxial cable and a matching network (if necessary) as shown in Figure C.9. The
characteristic impedance of the cable shall be equal to the nominal output impedance of the
EUT. The EUT shall produce an RF carrier modulated by a video signal defined in Annex B.

The RF output level shall be obtained by adding the insertion loss of the matching network to
the indication of the measuring device (tuned to the video carrier frequency and its
harmonics).

An initial assessment using the scan mode of the modulator may be used to determine™t

ch
us|

THe procedure defined in CISPR 16-1-4:2010/AMD1:2012 and values presented in Table Q.

sh

annel at which the modulator produces the highest emission level. This channel‘shall
ed to perform the formal measurement.

EUT Measuring
device

Coaxial cable

Matching
network

IEC

Figure C.9 — Circuit arrangement for the measurement of the wanted signal and
emission voltage at the RF modulator:output port of an EUT

A4 Additional Normalized Site Attenuation (NSA) values

all be used to perform NSA at the 5 m distance where this is needed.

he
be
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Table C.3 — 5 m OATS/SAC NSA values

Polarization Horizontal Vertical
D (m) 5 5 5 5
H, (m) 1-4 1-4 1-4 1-4
H, (m) 1 2 1 1,5
Frequency (MHz) NSA (dB)
30,00 20,7 15,6 11,4 12,0
39,00 18,2 13,3 10,1 10,7
40,00 16,0 11,4 8,9 9,6
45,00 14,1 9,8 7,9 8,6
50,00 12,4 8,5 7.1 7,8
60,00 9,5 6,3 5,6 6,3
70,00 7,2 4,6 4,3 5,2
80,00 5,3 3,2 3,3 4,3
90,00 3,7 2,0 2.4 3,5
100,00 2,3 1,0 1,6 2,9
120,00 0,1 -0,7 0,3 2,1
140,00 -1,7 -2,1 -0,6 1,7
160,00 -3,1 -3,3 -1,3 1,0
180,00 -4,3 -45%4 -1,8 -1,0
200,00 -5,3 5,3 -2,0 -2,6
250,00 -7,5 -6,7 -3,2 -5,5
300,00 -9,2 -8,5 -6,2 -7,5
400,00 -11,8 -11,2 -10,0 -10,5
500,00 -1350 -13,3 -12,5 -12,6
600,00 ~14,9 -14,9 -14,4 -13,5
700,00 -16,4 -16,1 -15,9 -15,1
800,00 -17,6 -17,3 -17,2 -16,5
900,00 -18,7 -18,4 -17,4 -17,6
1 000500 -19,7 -19,3 -18,5 -18,6

These data-apply to antennas that have at least 250 mm of RGP clearance when the centre
of the ahtenna is 1 m above the RGP in vertical polarization.

D measurement distance
H, height of the receiving antenna
£, height of the transmitting antenna



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

D.

D.

TH
co
lo¢

Th

Al

- 54 — CISPR 32:2015 © IEC 2015

Annex D
(normative)

Arrangement of EUT, local AE and associated cabling

1 Overview

Tt General

e intention of this publication is to measure the emissions from the EUT in a mannen that

is

nsistent with its typical arrangement and use. The measurement arrangement of-the EUT,

al AE and associated cabling shall be representative of normal practice.
e EUT shall be arranged in accordance with the requirements of Table DA

Table D.1 — Measurement arrangements of EUT.

Intended operational Measurement Remarks
arrangement(s) of MME arrangement

Table-top only Table-top

Floor-standing only Floor-standing

Can be floor-standing or table- Table-top

top

Rack mounted In a rack or table-top

Other, for example wall Table-top With normal orientation

mounted, ceiling mounted, ) . .

handheld, body worn If the equipment is designed to be

’ mounted on a ceiling, the downward-

facing portion of the EUT may be oriented
facing upward.

If a physical hazard would be caused by testing the device on a table top, then it can be arranged as

floor standing and the test report shall document the decision and justification.

cables that are considered“part of the EUT shall be arranged as for normal use subject

lemgth restrictions given in)Table D.2 and subject to the requirement to minimise the size

the
be

TH
re

b arrangement. For éxample, the keyboard and mouse of a personal computer set-up sh

placed in front of the monitor.

e following @rrangements may be used to limit the effects of adverse AE emissions or

juce measurement time, as long as the arrangement can be shown not to reduce t

emissionssmeasured from the EUT:

e A placing AE below the RGP;

to
of
all

to
he

5
* p
E

An EUT intended for rack mounting may be arranged in a rack or as table-top equipment. An
EUT that can be used in both floor standing and table-top configurations, or both floor
standing and wall mounted configurations, shall be assessed in a table-top arrangement.
However, if the usual installation is floor standing, then that arrangement shall be used.

The type and construction of cables used in the measurement set-up shall be consistent with
normal or typical use. Cables with mitigation features (for example, screening, tighter/more
twists per length, ferrite beads) shall only be used if it is the intention that all deployments will
use these features. If the cable(s) have mitigation features, this detail shall be specified in the
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test report. Manufacturer-supplied or commercially available cabling shall be used, as
specified in the installation manual or user manual.

Cables connecting to AE located outside the measurement area shall drop directly to, but be
insulated from, the RGP (or turntable where applicable), and then be routed directly to the
place where they leave the test site. The thickness of the insulation shall not be more than
150 mm. However, cables which would normally be bonded to ground should be bonded to
the RGP in accordance with normal practice or the manufacturer’s recommendation.

During conducted emission measurements on analogue/digital data ports, the cable between
th¢ EUT and the measurement device or probe shall be as short as possible and satisfy\the
requirements given in Table D.2.

Where practical, any excessive length in cables shall be bundled non-inductivelyat the mid
pdint between the EUT and the AMN or AAN, for the conducted emission measurement. The
bundle length shall be less than 0,4 m to satisfy the distances given in TableD,2.

Nagn-inductive bundling means that the cable is shortened by overlapping-loops arranged wijth
alternate end loops wound in opposite directions using the minimumCpracticable bend radiys.
Where bundling cannot be achieved, coiling of the cables shall be avoided.

THe effective length of all loop-back cables not routed ovethead shall be longer than 2 m.
Where possible, loop-back cables shall be arranged so’that outgoing line is not closgly
coupled to the return.

Where possible, the effective length of mains cables/shall be 1 m £ 0,1 m.

Cable length is the distance between cable g€onnector ends, excluding any protruding pins,
when the cable is laid straight. The effective cable length, is the distance between cable
connector ends, excluding any protruding’pins, when the cable includes one or more bundlgs.
THe effective cable length will be shorter than the actual length if the cable has been bundlefd.

Ldads and/or devices simulating ‘typical operating conditions shall be connected to at legst
onfe of each type of interfacetport of the EUT. If loading (or terminating) with a device |of
actual usage is not feasible)the port should preferably be loaded with a simulator. Whegre
these options are not practical the port shall be loaded by the application of a typigal
impedance considering hoth the common and differential modes. These loads and/or devices
shiall be connected viaha cable if this represents normal usage.

Where there are 'multiple ports of the same type the manufacturer shall determine whether|to
load these additional ports, considering:

e maximisation of the emission levels, for example, when adding additional cables dogs
not significantly affect the emission level (for example varies less than 2 dB), it can pe
assumed a maximum has occurred;

e reproducibility;

e achievement of a representative configuration having regard to other requirements in
this clause.

For example, additional cables with or without terminations may be connected to the EUT
ports. This process may also be applied to establishing the number of similar elements (plug-
in modules, internal memory, and so forth) within the EUT.

Where the EUT has more than one analogue/digital data port, ports shall be included in the
measurement arrangement as follows:

e if there are multiple similar ports on the same card or module type, then it is
acceptable to assess one typical port,
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e where there are ports of the same type on different card or module types, then it is
acceptable to assess one typical port on each card or module types.

The test report shall identify the ports assessed.

An EUT which requires a dedicated ground connection shall be bonded to the RGP or to the
chamber wall or chamber floor in case of a FAR, with a grounding connection that is similar to
that used in practice.

When _making measurements in_ a FAR, any measurements of height are referenced to the
bottom of the test volume.

NQTE When testing in a FAR, measurements of height are made to the top surface of the turntable ,or the top of
thg floor absorber when the floor absorber extends above the turntable.

Arny antenna masts and supporting floors shall be in place during site validation. All otHer
relevant conditions of Table D.1 and Table D.2 apply. For example, unpainted expandgd
pdlystyrene may be used as a supporting platform above the turntable.

Sege Figure D.1 through Figure D.10 for examples of arrangements.

Requirements for EUT spacing and distances are given in Table'D.2.
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Table D.2 — Arrangement spacing, distances and tolerances

Table Element Spacing/ Tole- Measure-
Clause Distances rance (t) ment
D2.1 Spacing between any two elements on the measurement table >0,1m 10 % Both
D2.2 Spacing between any two elements where one or more of the elements are | Typical n/a Both
not on a table-top
D2.3 Minimum distance between the rack (or cabinet) containing the EUT and the | 0,2 m 10 % Both
vertically rising cabling which would normally leave the measurement facility
D2.4 Spacing between AMN and EUT 0,8 m 10 % Conducted
D2.5 S Qr\ing bhetween AMN and local AE _n’Q Iy 10.9 oth
D2.6 Sjpacing between AAN and EUT 0,8 m 10 % Conducted
D2.7 Horizontal spacing between EUT and current probe (or 150 Q resistor) (Seeb) 0,3mto0,8mf 10 % C.4.1.6.3
Slpacing between current probe and 150 Q resistor 0,1m
Spacing between 150 Q resistor and optional ferrites (CMAD) 0.1m
D2.8 Horizontal spacing between EUT and current probe (Seeb) 0,3m 10" % C.4.1.6.4
Sjpacing between current probe and CVP 0,1m
Spacing between 150 Q resistor and optional ferrites (CMAD) 0,1m
Slpace between the cable under test and the RGP. 0,04m +0,01
D2.9 Spacing between AAN and local AE >0,8 m n/a Conducted
D2.10 Measurement distance when testing frequencies up to 1 GHz. See Table A.2)y} 3 mto 10 m +0,1m Radiated
Thble A.4, Table A.6 and Table A.7
D2.11 Measurement distance when testing frequencies above 1 GHz. See Taple/A.3, | 1Tmto10m | +0,1m Radiated
Thble A.5 and Table A.7
D2.12 Sppacing between: EUT, local AE and associated cabling; and metal surfaces | >0,8 m 10 % Conducted
other than the RGP
This spacing does not apply when a combination of table-tep, and floor-
standing equipment is measured. In this case the table-top EUT may be 0,4 m
from the vertical RGP as shown in Figure D.7.
D2.13 Thickness of insulation between floor standing EUT)\local AE and associated | <0,15 m 10 % Both
cpbling and the RGP
D2.14 Height to the top of table for radiated measurements 0,8 m +0,01m Radiated
D2.15 Height to the top of table for conducted measurements 0,8 m or +0,01m Conducted
0,4m
D2.16 Sjpacing between table-top EUT, local AE and associated cabling and the RGP | 0,4 m 10 % Conducted
Flor measuring analogue/digital ,data ports, the line under test shall be kept
0}]4 m distant from the RGP fernas long as possible before being run to the
tarmination point. For testing using C.4.1.6.3 this also includes the cable from
the measurement device t0 thé AE.
The section of cable rugring to and from the termination point shall be exempt
frrom the spacing to theyRGP requirement given here.
D2.17 Spacing between: table-top EUT/AE cables or bundled EUT/AE cables draped | 0,4 m above 10 % Both
ojer the back of'the table; and the RGP the RGP
This may be“achieved by a non-conductive support.
D2.18 Height of'the cables connecting table-top and floor standing parts See 10 % Both
Lowest gf:(0s4 m; or connector height

b Where the test arrangement is 0,4 m from a vertical RGP the horizontal spacing is from the projection of the EUT onto the vertical
RGP, to the current probe. See Figure D.4.

Measurement types have the following meaning:

— Conducted = All types of conducted measurements

— Radiated = All types of radiated measurements

— Both = All types of conducted measurements and all types of radiated measurements

Where manufacturer-provided cables have to be used and are too short to meet the requirements of this table, the equipment shall
be arranged to be as close to the requirements of this table as is reasonably practical and the actual arrangement shall be described
in the test report.

The EUT, local AE and associated cabling shall be arranged in the most compact practical arrangement while respecting typical
spacing and the requirements of this table.

Where the EUT is a module as defined in Figure 2, the distances specified relative to the EUT are measured to the surface of the
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host.

Where the EUT is rack mounted, the distances specified relative to the EUT are measured to the surface of the rack.

Tolerance value aligned with the CISPR 16 series.

D.

Th

1.2 Table-top arrangement

e following specific arrangements apply.

E
Cco

pr

Fd
wh

PO

hellp ensure that the dielectric qualities of the material used for construction of the table g

ap

Th

ufpment, mcluding the power supply, ntended for table-top use shaitbe pfaced om a n
nductive table of sufficient size to hold the EUT, local AE and associated cabling. Whsg
bctical, the rear of the EUT should be flush with the rear of the table.

r radiated measurements the table shall be made of a material with a dieleCtric consta
ich minimises the impact on the results, for example, by the use of unpainted expand
lystyrene. Subclause 5.5.2 of CISPR 16-1-4:2010/AMD1:2012 describesca, measurement

propriate.

mé

h
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If
thd

placed on the measurement table. The extepsion cable shall have similar characteristics

thd
Th

Pg

Eg

EX

w
oV,
ru

u%its shall hang over the back of the table. If a cable hangs closer than 0,4 m from t

.3 Floor standing arrangement

pet the requirements of Table D.2. Where possible, cables that connect between modules

rizontal RGP (or floor), the excess shall be folded at’the cable centre into a bundle
ger than 0,4 m, such that the bundle is 0,4 m above the horizontal RGP.

he mains port input cable is less than 0,8 m long, (including power supplies integrated
b mains plug) an extension cable shall be usedvsuch that the external power supply unit

e mains cable (including the number of conductors and the presence of ground connectio
e extension cable shall be treated as part of the mains cable.

wer supply output cables shall betreated as inter-unit cables.
uipment may be stacked if.fhis is a normal arrangement for this equipment.

ample measurement arrangements are given in Figure D.1 to Figure D.5 and Figure D.8.

here cable réuting is specified by the manufacturer, this routing shall be used.

here thesinter-unit cabling is typically routed overhead, it shall be routed vertically to

e arrangement of external power supply units (including AC/DE€ power converters) shall

or
he
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erhead support. Overhead inter-unit cables shall rise from the first unit up to the suppdrt,

h @lohg the support, and drop down into the other unit. Overhead exit cables shall rise frgm
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the RGP, and route out of the facility to remote AE. Excess cable shall be bundled non-
inductively on, but separated from, the RGP (respecting separation distances as defined in
Table D.2).

Mains cabling shall drape vertically to (but be insulated from) the horizontal RGP.

The EUT shall be insulated (by insulation of maximum thickness of 150 mm) from the
horizontal reference ground plane. If the equipment requires a dedicated ground connection,

thi

s shall be provided and bonded to the RGP.

Examples are given in Figure D.6 and Figure D.9.
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D.1.4 Combinations of table-top and floor standing EUT arrangement

The following specific arrangements apply.

For the assessment of a combination of table-top and floor standing EUT, two RGPs may be
required. The horizontal plane is always the RGP for the floor standing equipment while the
RGP for the table-top equipment during conducted emission measurements may be either
horizontal or vertical. The inter-unit cables between a table-top unit and a floor standing unit
which are long enough to drape on the horizontal RGP shall be non-inductively bundled (or if
too short or stiff for bundling, arranged but not-coiled) and placed on the table or supported at
0,4 m or at the height of the lowest cable entry point if this is below 0,4 m.

EXamples of general arrangements are given in Figure D.7 and Figure D.10.

D.f1.5 Arrangements for radiated measurement in a FAR

Where necessary, an access hole should be provided in the centre of the turntable to facilitgte
roiting of cables.

Mains power outlets may be placed on the surface of the turntable~(or" supporting element)] if
the¢ site validation requirements for the chamber can be met in this configuration.

THe arrangement of the EUT and local AE shall be identical to those used for measurements
using a OATS/SAC/FSOATS except for cables that leave‘the test area. These cables shall pe
rofited horizontally with a minimum exposed length of:0,8 m, before being routed vertically
with a minimum of exposed length of 0,8 m, to ‘the bottom of the test volume (Sge
Figure D.12). They shall then be routed to the cenfre of the turntable where, if possible the
caples shall drape vertically downward. The cables shall then leave the chamber by the
sre\Ertest possible route to minimise any impact: Where the cables are shorter than 1,6 m, jas
deffined by the manufacturer, then the horizontal component shall be as close to 0,8 m fas
passible.

EXxample measurement arrangements-are given in Figure D.11 and Figure D.12.

D)2 MME-related conditions for conducted emission measurement

D.2.1 General

Dyring measurements of conducted emissions, any required dedicated ground connection|of
the¢ EUT shall be_made to the reference point of the AMN. Where not otherwise provided |or
splecified bythie manufacturer, this ground connection shall be of the same length as the
mzins port(Cable and run parallel to the mains port cable at a separation distance of not mqgre
than 0,1 m:

“Cloaxial” broadcast receiver tuner ports shall be connected to an AAN (or a CDN as defined
in IEC 61000-4-6) that provides a 150 Q common mode termination to ground and is bonded
to the RGP.

In addition to the general principles given above the following requirements apply.

The mains cable of the unit being assessed shall be connected to one AMN. All other units of
the EUT and AE shall be connected to a second (or multiple) AMN(s). It is acceptable to
connect these other equipments to an AMN via extension cables that include one or multiple
socket outlets. Where additional socket outlets are needed, the extension shall be as short as
practical. All AMNs shall be bonded to a RGP.
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For AMNs mounted below the RGP an extension cable may be used. The AMN specification
shall be met at the connection point for the EUT (the end of the extension cable or power strip)
with at least 0,8 m spacing between the EUT and the connection point on the extension cable.

Where the EUT is a collection of equipment with multiple units, each having its own power
cable, the point of connection for the AMN is determined by the following rules:

e for an EUT that has several modules, each with its own power cable (however
terminated) and for which the manufacturer provides a power strip (multi-socket mains
splitter) with a single power cable for connection to the external power source, a single
measurement shall be performed at the mains Input to that power cable;

e power cables or terminals which are not specified by the manufacturer to be connected
via a host unit shall be measured separately;

e power cables or field wiring terminals (mains input terminals) which are~specified py
the manufacturer to be connected via a host unit or other power-supplying equipment
shall be connected as described by the manufacturer;

e where a special connection is specified, the necessary hardware to effect the
connection shall be supplied by the manufacturer for the purpgoselof this measurement.

In|all other cases the conducted emissions on each individual EUT with its own power cable
that is terminated in a power supply plug of a standard design~(lIEC TR 60083 for examp|e)
shiall be measured separately.

Arly AAN used during conducted emission measurements shall be selected and configured|to
be representative of the network in which the EUT is intended to operate. All ports of the AAN
shiall be correctly terminated in accordance with D(. Where the 1 m requirement cannot pe
achieved, because of the position of the power input port/wired network port, then the
effective length shall be as short as possible.tln the case of EUTs including floor standipg
equipment the cable connecting the analogue&/digital data port to the AAN may be positiongd
perpendicular to the EUT for a distance between of 0,3 m and 0,8 m then drop vertically|to
(bt be insulated from) the horizontal RGP before being extended to the AAN. In these casps
anly bundling may be located on (but be insulated from) the ground plane

D.R.2 Specific conditions for. table-top equipment

THe RGP shall have a minimum size of 2 m by 2 m and shall extend a minimum of 0,5(m
beyond the EUT, local AE+and associated cabling in all directions.

Alternative 1: The-measurement shall be performed using a vertical RGP. The rear of the
EUT, local AE afid associated cabling shall be 0,4 m from the vertical RGP. All ground planges
in|use shall bebonded together. AMN(s) and AAN(s) in use shall be bonded to either the
vertical RGP\ or other metal planes bonded to it.

THe portions of signal cables that hang over the rear of the table shall be positioned af a
digstance of 0,4 m from the vertical RGP and no less than 0,4 m from any horizontal RGP
bonded 1o the vertical RGP. IT necessary, maintain the separations using a fixture made of
non-conductive material with an appropriate dielectric constant.

An example of the measurement arrangement is given in Figure D.2.

Alternative 2: The measurement shall be performed with a horizontal RGP. The EUT, local
AE and associated cabling shall nominally be spaced 0,4 m above the horizontal RGP.

Example measurement arrangements are given in Figure D.3 and Figure D.5.
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D.2.3 Specific requirements for floor standing equipment

If conducted emission measurements are undertaken within a SAC, the EUT, local AE and
associated cabling shall be configured as defined in D.2.1. whilst meeting the general
principles given in D.1.1. The AE cable routing shall be overhead if the EUT is designed for

th

is configuration. Example measurement arrangements are given in Figure D.6.

D.2.4 Specific requirements for combined table-top and floor standing equipment

The configuration for conducted emission measurements shall be as defined in D.2.1 whilst

m

THe table-top equipment shall be assessed using alternative 1 or alternative 2 in D227 T
floor standing equipment shall be assessed on a horizontal RGP. If a vertical RGP isyused f{
the table-top equipment, care shall be taken that the floor standing equipment is at led

Oa

equipment and floor standing equipment be set at a small and convenient distance.

EXample measurement arrangements are given in Figure D.7.

D

D

Unless some other configuration is typical of normal-use, or specified by the manufactur
mains cables shall drop directly to the RGP before>being routed to the mains power outlg
THis outlet should not protrude above the RGP:\If the outlet has a metal case, it shall
bdnded to the RGP. If the mains outlet has a protective earth, it shall be bonded to the RG

If

D.

EXcess length of cables shall only" be included in the arrangement to represent norn
ingtallation and shall be bundled in"line with D.1.1. An example measurement arrangement

g

13  MME-related requirements for radiated measurement

.B.1 General

getmythegeneratprinmciptes giverr i D+

B m from the vertical RGP. This may require that the spacing between [the table-t

ised, the AMN shall be installed under the . RGP.

3.2 Requirements for table-top equipment

en in Figure D.8.
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Vertical coupling plane (for conducted measurements — alternative 1)

Additional units may be

stacked when appropriate

\

7

0,4 m

7

== [———F=
m e
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m e
5 e
m 5 |

Non- | | e
conductive
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\
L Typical Q_
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______ | HID/EUT/AE I |EUT/AEV

[ - (front)

7
Table extension /
% (when required) *
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For radiated measurements the“maximum permissible

A

A\ 4

extension is dependent{on the NSA volume

Top view

m

c

Figure D.1 — Example measurement arrangement for table-top EUT
(conducted and radiated emission) (top view)
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Vertical reference ground plane
ANINs or AANs bonded to a reference ground plane
I:
The 0,8 m distance specified between EUT/AE/PSU and AMN/AAN, is applicable only to the EUT being measur
If the device is AE then it shall be >0,8 m.
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\

0,1m
EUT/AE 0,1m
e “\//%
/llé\ \ / EUT/AE EUT/AE.,
>0,8 m \-
to other

metallic
objects

I Cables to
AE

Figure D.2 — Example measurement arrangement for table-top EUT
(conducted €mission measurement — alternative 1)

N
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0,1m >0,8 m to other _|_
metallic objects

>0,8 m to qther EUT/AE
metallic objects

AMNSs bonded to horizontal reference ground plane

Reference
ground
plane

EC

The 0,8 m distance specified between EUT/local AE/PSU and AMN, is applicable only to the EUT being measurgd.
If the device is AE then it shall be >0,8 m.

Figure D.3 — Example measurement arrangement for table-top EUT
(conducted emission measurement = alternative 2)

\

EUT/AE oL
<)
psgy o1 m ‘
|
>0,8 m to other
metallic object EUT/A
EUT/A

Cable to Hm —_

Current

Cable 0,04\m-/ probe
from VRGP

Y |
|

> >//kﬁ |
'4|

. 0,8 m
nsulatiol -

m \\

0,4 m to Vertical Reference Ground Plane

0

Vertical Reference Ground Plane

AMNSs or CVPs bonded to a Reference Ground Plane
IEC

The 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN, is applicable only to the EUT being
measured. If the device is AE then it shall be >0,8 m.

The cable under test shall be positioned 0,04 m from the vertical RGP and run at this position between the EUT
and AE. This restriction does not apply to the section of the cable passing through the voltage probe.

Figure D.4 — Example measurement arrangement for table-top EUT measuring
in accordance with C.4.1.6.4
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>0,8 mto
other metallic
objects

Non-conductive support Sé

. ﬁl/ RGP

AMN/AANs bonded to horizontal RGP

asured. If the device is AE then it shall be >0,8 m.

Figure D.5 — Example measurement arrangement for table-top EUT
(conducted emission measurement — alternative 2, showing AAN position)

IEC

e 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN;, is“applicable only to the EUT be
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Non-conductive support

Typical spacing
Typical spacing

EUT/AE

EUT/AE

AMN/AANs bonded to Horizontal RGP To AE

Figure D.6 — Example measurement arrangement for floor standing EUT
(conducted emission measurement)
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\
0,1 m . .
) T |
S— ypical spacing EUT/AE
/l& ~ (’)ther s ’><
T metalic —— 0
objets ‘l/‘.

1

Insulation

= I 2
0,4 m to vertical RGP Typical spacing

Vertical RGP
AMNSs bonded to a RGP

e 0,8 m distance specified between EUT/local AE/PSU and AMN\is_applicable only to the EUT being measurgd.

he device is AE then it shall be >0,8 m.

Figure D.7 — Example measurement arrangement for combinations of EUT
(conducted emission measurement)

0,1m
|
0,1m
(\’i EUT/AE
EUT/AE EUT/AE
PSU
A
//
0,8m
I - To AE
0,4 m
L Y
Insulation ><
To power supply IEC

Figure D.8 — Example measurement arrangement for table-top EUT
(radiated emission measurement)
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Non-conductive support

Typical spacing

EUT/AE
EUT/AE

To AE

To power
supply

Insulation

Figure D.9 — Example measurement arrangement for floor standing EUT
(radiatedemission measurement)
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Typical spacing

\

0,1m

EUT/AE

EUT/AE

/\
/ EUT/AE
——

L-——T" connector height

T o N Bundle at

Insulation

Cables to power supply and AE

Figure D.10 — Example measurement arrangement for combinations of EUT
(radiated emission measurement)
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Cables leaving the test area 01m
0,1m
20,8 m horizontal length M
exposed EUT/AE
EUT/AE EUT/AE
PSU

T N m AWA
\4

Non-conductive
turntable

AC mains and AE
cables leaving the
test area

Figure D.11 - Example measureméent arrangement for tabletop EUT
(radiated emission measurement within a FAR)
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EUT volume
Tmx1,1m
0,8 m 0,2m
< | b ——
0,3m EUT/
AE
r |
and AE cables Effective EUT QY
leaving the test height \/
area. 1,1 m %@
0,8m AC q/q/
mains power (b
outlet Q~ Turntable
Support Q
(where necessary) \%
s\c) v

)

o
K\
xO
Figure D.12 — Exam able configuration and EUT height
(radiated eEu) on measurement within a FAR)

OQO
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Annex E
(informative)

Prescan measurements

15

The purposes of a prescan measurement are to determine the frequencies at which an EUT
produces the highest level of emissions and to help select the configuration(s) to be used in
the formal measurements.
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thzt the impact of varying the configuration can be found. Changes injconfigurations whi

escanning should be performed on various EUT configurations to find the configuration
ht produce(s) the highest amplitudes with respect to the limit. This configuration shodld th
used during formal measurements.

e number of configurations to be considered is dependent upon the complexity of the EU
erefore, a quick and simple procedure should be established for comparative purposes

y be considered include:

e mode of operation, as defined in 3.1.23;

o supply voltage discussed in A.1;

e arrangement discussed in Annex D;

e number and arrangement of modules within a system. See Figure 2;
e number of cables attached applying the criteria in D.1.1;

e position of cables, local AE and HID as required in Annex D.

mparisons can be achieved. For example, a limited height SAC would be an approprig
bscan facility followed by an OATS/SAC for formal measurements. An effective prescan W
e confidence that the configuration which produces the highest amplitude emission w
spect to the limit has been found.

escan measurements maysbe performed with spectrum analysers without pre-selecti
bvided that precautions(are used to ensure that the instrument is not overloaded.

simple proceduresto/check for overload is to repeat a measurement with an attenuator (1
ample, 6 dB) added at a convenient point in the measurement path so that the sigr
bsent at any) ‘active or nonlinear stage of the measurement path (amplifiers, limite
ceivers, and-so forth) is reduced by a known amount. If the measured signal level does 1
crease by ' 'approximately the value of the attenuator used (within 0,5 dB), then t
basurement system may be overloaded and steps should be taken to correct the proble
rthér details are given in Annex B of CISPR 16-2-1:2008/ AMD 1:2010 /AMD2:2013.
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Annex F
(informative)

Test report contents summary

Guidance for compiling a test report can be found in ISO IEC 17025. References to ISO IEC
17025:2005 and requirements defined in relevant clauses of that standard are given in
Table F.1. See Clause 9 for general reporting requirements. Additional information may also

bel added to the test report as necessary.

Table F.1 — Summary of information to include in a test report

Item CISPR 32 ISO IEC 17025:2005 Details to be included
Clause or | clause or subclause
subclause
Measyrement arrangement |Annex D 5.10.1 Description of the final configuration.
Host gnd modules 6.2 5.10.1 Description of the host.and modules.
Applicability 8 5.10.3.1 a) and e) Decision and justification not to measure.
Specigl measures 7 5.10.1 Description of special measures needed to ensurg
compliances
Highest internal frequency (8 5.10.1 Value of Fy/ See Table 1.
Generpl guidance 9 5.10 all (5.10.2 At least:
especially) 1.°Class of limit (Class A or Class B) that is apprgpriate
for the EUT.
2. Mode of operation of the EUT.
3. How the ports were exercised.
Generpl content 9 5.10.1, 5.10.2 Photographs of the measurement configuration and
arrangement for the formal measurements
Emissjons data and 9, Annex A, [5.10.1 Tabular data should be presented covering the
calculations C.2.2.4 requirements of C.2.2.4.
Emissjon details 9 5.10.1 Pertinent information for each emission.
AAN dategory 9 5.10.1 Category of AAN used during wired network port
measurement.
Calcullated 9 5.10.3.1.c), Calculated measurement uncertainty for each
Measyrement uncertainty 5.10.4.1 b), 5.10.4.2 measurement performed.
Compliance statement 9,10 5.10.2 1), Class of limit whose requirements the EUT satisfies.
5.10.3.1 b)
Measyrement distancelused |Annex A, |5.10.1 Measurement distance used and, where relevant,| how
C.224 the limit was calculated.
Exercising of ports Annex A, 5.10.1 Description of the procedures used to exercise the ports.
Annex B Justification of any non-standard procedures used.
Specifically for Ethernet: the data rate used.
Ambients CZ2Z3 5.10.3.T a) Procedure used to reduce the impact of ambients.
Position of cables Annex D 5.10.1 The disposition of the excess cable shall be noted. Also
record cable lengths if those defined cannot be achieved.
Table-top EUT arrangement |Annex D 5.10.1 Measurement arrangement alternative used for the
conducted emission measurement.
Floor-standing arrangement |D.1.1 5.10.1 The test report shall document the decision and

due to a physical hazard

justification to test in a floor-standing arrangement rather
than a table-top arrangement due to a physical hazard.
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Annex G
(informative)

Support information for the measurement procedures
defined in C.4.1.1

G.1 Schematic diagrams of examples of asymmetric artificial networks

AAN metal case
AAN
L1
YN
O LYY —Q
EUT Balanced pair AE
\
‘ C C
ant m R R
\ °
\
L Lo
°
C=4,7uF
R=2000Q Ry
h 500
L1=2x38mH
L2=2x38mH IEC
AE = Associated equipment
EUT = Equipment undec.test
R, = Receiver input impedance
Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.
Z.k¢ provides the unbalance required to adjust the LCL of the AAN to the values specified in Table C.2.
Figure G.1 — Example AAN for use with unscreened single balanced pairs
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AAN metal case
AAN
L1=5%x1,4mH For 1 or 2 pairs L2=4x14mH
0 ./\/\ o ./Y\ 0
Balanced pair 2
0O , ./Y\ ® ./Y\ 0
EUT } AE
0O | .KY\ ® .KY\ 0
Ral dunae 1 1
Balaneed-pai— ‘
| YN YN
o—e \ o i o O
! } c _ Cc- c__
Ry
ant m ant
[ ]
\ \
I R L3 L4
100 Q
RX
50Q
C=82nF
L3=2x3,1mH IEC
L4=2x%x3,1mH
Ry=3900Q

AE = Associated equipment
EUT = Equipment under test

Nominal voltage division factor defined in C.4.1.2 e) = 9,5-dB.

Th|s AAN can be used to measure common mode emissions equally well on a single unscreened balanced pair
on|two unscreened balanced pairs.

R, = Receiver input impedance
L3 and L4 provide a transverse inductance across each pair =4,x 3;1 mH = 12,4 mH

Figure G.2 — Example AAN with high LCL for use
with either one or two unscreened balanced pairs

cht provides the unbalance required to adjust the LCL of the AAN to the values specified in Table C.2.

or
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AAN metal case

AAN
L1=9x%x1,4mH For 1, 2, 3 or 4 pairs L2=8x1,4mH
O SN o1 o
Balanced pair 4
o f AR P AR o
I
O } ./Y\ ® ./\/\ '®)
Balanced pair 3 ‘
o . ; A ® AN o
T L AH]
o — A ° NS o
Balanced pair 2 } }
o—e—— A ° Wa'a) o
I I I
| | |
O ; ; ; A LAS o
Balanced pair1 | | |
I I I
| TR Y\ YN
O . ® T T T T Tl T O
Loy o RC Cc RC o RC C RC
4% Zgyy H H m d d d d
[ ]
L4 R, L3 L4 L5 L6
100 Q
RX
50 O
IEC
C=82nF
Ry=3900

AE = Associated equipment
FUT = Equipment under test

R, = Receiver input impedance
L3,L4,L5and L6 =2 x 3,1 mH

L3, L4, L5, and L6 provide a transversg inductance across each pair =4 x 3,1 mH = 12,4 mH

minal voltage division factor defined in C.4.1.2 e) = 9,5 dB.
Lt provides the unbalance required to adjust the LCL of the AAN to the values specified in Table C.2.

s AAN can be Used to measure common mode emissions equally well on a single unscreened balanced pair,
two, three,or four unscreened balanced pairs.

Figure G.3 — Example AAN with high LCL for use with one, two, three,
or four unscreened balanced pairs

or
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AAN metal case

AAN L1
o ® For 2 pairs . YN o
Balanced pair 2
0 . ° m 0
EUT AE
O— i O
Balanced pair 1 ‘ /YY\
O LY vy O
o Ty
| - T
2 x Zyt H H ﬁ ﬁ ﬁ ﬁ‘l X Ra
O T T
1 L
Ry
C,=33nF Ry
R, =576 Q 500
R,=6Q IEC
R.=44Q
L1=4x7mH

AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input impedance

Nominal voltage division factor defined in C.4.1.2 e) =34/dB.
Z 4t provides the unbalance required to adjust the'LCL of the AAN to the values specified in Table C.2.

Thi|s AAN should not be used for cables which.have at least one unused pair, see C.4.1.3

Figure G.4 — Example AAN, including a 50 Q source matching network at the voltage
measuring port,"for use with two unscreened balanced pairs
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AAN metal case

AAN L1
For 2 pairs
o p AT S
Balanced pair 2
O ® LYY O
EUT AE
0O | YTV o)
. [ D —
Balanced pair 1 ‘ r PN
- R A B
| | - = 4 x C,
ez 1111 0 e
Ui u u da
.
1 L
Ry
C,=33nF S0Q
R, =400 Q IEC

L1=4x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.
Z k¢ provides the unbalance required to adjust the LCL of the AAN\O the values specified in Table C.2.

Th{s AAN should not be used for cables which have at least 6ne unused pair, see C.4.1.3.

Figure G.5 — Example AAN for use'with two unscreened balanced pairs
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AAN metal case
AAN L1
. ) o ; ° For 4 pairs .f\m o
alanced pair
O * ° AR 0
0 ‘ ® SV O
Balanced pair 3 ‘
O ® S YN 0
EUT ‘ AE
o || ° Y o
Balanced pair 2 . *
O e ® SV Y )
o | | | 7YY O
Balanced pair 1 } } } T ¢
O 1 1T 1 1T 11T 1 . ©
e [] L .
S N 8x R,
RC
Ry
RX
C,=33nF BN
R,=11520Q
R,=6Q IEC
R.=44Q
L1=8x7mH

No

Th

AE = Associated equipment

EUT = Equipment under test

R, = Receiver input impedance

minal voltage division factor defined in C4:1.2 e) = 34 dB.

Lt provides the unbalance required to-adjust the LCL of the AAN to the values specified in Table C.2.

s AAN should not be used for cables which have at least one unused pair, see C.4.1.3.

Figure G.6 —Example AAN, including a 50 Q source matching network

at the voltage-measuring port, for use with four unscreened balanced pairs



https://standardsiso.com/api/?name=ee0e088a6f972b2f486d0a3433249807

No

Th

- 80 - CISPR 32:2015 © IEC 2015

AAN metal case

AAN L1
For 4 pairs
saionced 072 ° P A o
alance pagr . o A -
0 ‘ ® LY Y ®
Balanced pair 3 } PRGN
EUT © T t o~ ° ae
e | | P Y YN o
Balanced pair 2 } } ./\/\/\
© ’ I I * LA ©
A L YN A
Balanced pair 1 } } } T ¢
H Y O
o .
4 mﬂmm S 8xC
X Zoat a
N I B 8xR,
RX
C,=33nF 50 Q IEC
R,= 8000
L1=8x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance
minal voltage division factor defined in C.4.1.2 e) = 9,5 dB»
Lt provides the unbalance required to adjust the LCL of-the AAN to the values specified in Table C.2.

s AAN should not be used for cables which have.at'least one unused pair, see C.4.1.3.

Figure G.7 — Example AAN for use with four unscreened balanced pairs
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Coaxial Centre-conductor wire
bulkhead A\
connector

AAN metal case

Coaxial cable AAN

EUT AE

Coaxial cable Coaxial cable

Coaxial
bulkhead
connector

Isolation
plate R

1000

A 7
Connection to
coaxial cable screen

\
R Screen-conductor wire
X

50 Q
IEC

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance
Common mode choke L1 =2 x 7 mH

NQTE Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

Figure G.8 — Example AAN for use with coaxial cables, employing an internal common
mode choke created by bifilar winding an insulated.centre-conductor wire and an
insulated screen-conductor wire on a common magnetic core
(for example, a ferrite toroid)

Miniature coaxial cable
Coaxial \ AAN metal case

bulkhead
connector

EUT

Coaxial'cable AAN
AE

Coaxial cable Coaxial cable

Coaxial
bulkhead
connector

Isolation plate,
shunt C <1 pF

Connection'to
coaxial.cable screen

IEC
AE = Associated equipment

EUT = Equipment under test
R, = receiver input impedance

Common mode choke L, > 9 mH, total parasitic shunt C <1 pF

Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

More toroids may be needed to fully meet the requirements for AANs.

Figure G.9 — Example AAN for use with coaxial cables, employing an internal common
mode choke created by miniature coaxial cable (miniature semi-rigid solid copper
screen or miniature double-braided screen coaxial cable) wound on ferrite toroids
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Multiple signal wires, number = n

Screened \ AAN metal case
bulkhead
connector Screened cable AAN
EUT AE
Multi-conductor L1 Multi-conductor
screened cable A~ screened cable
: °
! :\ ~ :
: ./'\/'\ —
H °
v‘. VRN
Isolation ;’ k hd Screened
plate R bulkhead
100 © connector
Connection to X
cable screen R Screen-conductor wire
X
50 Q
IEC

AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance
Common mode choke L1 = (n + 1) x 7 mH, where n = number of signal wire's

NQTE Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

Figure G.10 — Example AAN for use with multi-conductor screened cables, employing an
nternal common mode choke created by multifilar winding multiple insulated signal
wires and an insulated screen-conductor-wire on a common magnetic core
(for example, a‘ferrite toroid)
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Multi-conductor screened cable
Screened
bulkhead \ AAN metal case

connector

AE

Multi-conductor
screened cable

Screened cable AAN
~

EUT

Multi-conductor
screened cable

cm

Screened
bulkhead
connector

Isolation plate,
shunt C < 1 pF

Connection to
cable screen

IEC

AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance
Common mode choke L., > 9 mH, total parasitic shunt C < 1 pF

Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.

Mqgre toroids may be needed to fully meet the requirements for AANs®

Figure G.11 — Example AAN for use with multi-conductor screened cables, employing an
internal common mode choke created by winding a multi-conductor screened cable on
ferrite toroids

G|2 Rationale for emission measurements and procedures for wired network
ports

G.2.1 Limits

THe emission voltage (or (current) limit is defined for an asymmetric common mode load
impedance of 150 Q (as\seen by the EUT at the AE port during the measurement). This
standardisation is neécessary in order to obtain reproducible measurement results,
independent of the undefined asymmetric common mode impedance at the AE and the EUT

In|{general, the_asymmetric common mode impedance seen by the EUT at the AE port is not
deffined unless~an AAN is used. If the AE is located outside the shielded room, the asymmetfic
common_mode impedance seen by the EUT at the AE port can be determined by the
asymmetric common mode impedance of the feed through-filter between the measuremgnt
sef-uptand the outside world. A =n-type filter has a low common mode impedance whilst a [T-
type filter has a high asymmetric common mode impedance

AANs do not exist for all types of cables used by MME. It is therefore also necessary to define
other (non-invasive) measurement procedures that do not use AANs.

Normally, there are several other cables (or ports) present at the EUT. At least the connection
to the mains port is present in most cases. The asymmetric common mode impedance of
these other connections (including a possible ground connection) and the presence or
absence of these connections during the measurement can influence the measurement result
significantly, particularly for small EUTs. Therefore the asymmetric common mode impedance
of the non-measured connections has to be defined during the assessment of small EUTs. It
is sufficient to have, in addition to the port being assessed, at least two additional ports
connected to a 150 Q common mode impedance (normally by using an AAN with the RF
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measurement port terminated with 50 Q) in order to reduce this influence to a negligible

amount.

Coupling devices for non-shielded balanced pairs should also simulate the typical LCL value
of the lowest cabling category (worst LCL) specified for the wired network port being
measured. The idea of this requirement is to take into account the transformation of the
symmetrical signal into a asymmetric common mode signal, which might contribute to possible

radiated disturbance when the EUT is used in the real application. Asymmetry in the AAN
deliberately introduced to yield the specified LCL value. This asymmetry may enhance

is
or

cancel the asymmetry of the EUT. In the interest of determining the worst case emissions and

optimization of measurement repeatability, consideration should therefore be given [to
repeating the measurement with the LCL imbalance on each wire of a balanced pair when
usfing the appropriate AAN as defined in C.4.1.2.
Sipce imbalance on each balanced pair will contribute to the total conducted common mofe
emission, all combinations of imbalance on all balanced pairs should be censidered. For a
simgle balanced pair, this has a relatively minor measurement impact —th€ two wires gre
reyersed. However, for two balanced pairs, the number of LCL loading~combinations (and
therefore measurement configurations) is four. For four balanced pairsi«¢he number of loading
combinations grows to sixteen. Such numbers have a significant impaet on measurement time
and measurement documentation. Such measurements are not usually implemented, buf if
calrried out the connection to AAN should be carefully documented:
THe RF measurement port of an AAN not connected teJthe measuring receiver should pe
tefminated with 50 Q.
Table G.1 — Summary of advantages and disadvantages
of the procedures described in C.4.1.6
Procedure C.4.1.6.2 C.4.1.6.3 C.4.1.6.4
Adjvantages For unscreened cables Non-invasive Non-invasive
containing balanced pairs, the ) . . .
LCL values of the AAN arewithin | (except removing the insulation Always applicable
the tolerance in Table C.2 of an of the shielded cable) No underestimation
AAN appropriate to the cable Always applicable to shielded
category connectedto the EUT. cableys PP (represents the worst|case
estimation)
Lowest measurement uncertainty | gmall measurement uncertainty
for higher frequencies
Digsadvantages | Only péssible if appropriate Increased measurement Overestimation is pogsible if
AANSs.are available uncertainty for very low common mode impedpnce at
frequencies (<1 MHz) the AE is not close to[ 150 Q
Invasive (needs appropriate . . . .
cable connections) Alteration of the cable insulation Increased uncertainty| for
is necessary some extreme conditipns of
Needs an individual AAN for . . . frequency and impedance
each cable type (results in a high | Reduced isolation against ) ] )
number of different AANs) emissions from the AE side No isolation against
(compared to the procedure emissions from the AE side
No isolation is generally in C.4.1.6.2) (compared to the pro¢gedure in
provided by an AAN to ] . C.4.1.6.3)
symmetric signals from the AE Only applicable to shielded
cables Does not assess the
interference potential that
arises due to conversion of
the symmetric signal due to
the LCL of the cable network
to which the EUT will be
connected
G.2.2 Combination of current probe and CVP

The procedure described in C.4.1.6.4 has the advantage of being applicable in a non-invasive
way to all types of cables. However, unless the asymmetric common mode impedance seen
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by the EUT at the AE connection is 150 Q, the procedure in C.4.1.6.4 will show a result which
is in general too high, but never too low (worst case estimation of the emission).

G.2.3 Basic ideas of the CVP

The method described in C.4.1.6.4 uses a CVP to measure the asymmetric common mode
voltage. There are two approaches to the construction of a CVP. For either approach, if a
150 Q@ common mode impedance is present, the capacitance of the CVP to the cable attached
to the EUT port being assessed will appear as a load in parallel with the 150 Q common mode
impedance.

THe common mode impedance tolerance is +20 Q over the frequency range of 0,15-MHz(to
30 MHz. If the CVP loading is to reduce the 150 Q common mode impedance down.to“no less
than 130 Q, the capacitive loading of the CVP to the cable attached to the EUT\port beipg
asjsessed should be <5 pF at 30 MHz (the worst case frequency). At 30 MHz, (the impedance
of |5 pF is approximately 1 061 Q, which, in parallel with 150 Q results in a combined commpn
mode impedance of approximately 131,4 Q.

A first possible CVP construction approach is for the probe to be a single capacitor that relies
on physical distance from the cable attached to the EUT port being measured to achieje
thé <5 pF loading. This style of CVP is described in 5.2.2 -0f CISPR 16-1-2:2003/ ANID
1:2004/ AMD 2:2006.

A second possible construction uses two coupling devices in series. A first capacitive coupling
deyvice in close proximity to the cable attached to thetEUT port being assessed (the device|is
acfually in physical contact with the insulation of the cable attached to the EUT port beipg
assessed). The second device is a standard ‘Oscilloscope-type voltage probe having gn
impedance >10 MQ with a probe capacitance <6 pF. The theory is that the probe capacitance
in[series with the capacitance of the capacgitive coupling device presents only the prope
capacitance to the cable attached to the EUT port being assessed. In practice, it is possible,
giYen the physical size of the capacitive*coupling device, to have a large stray capacitancel|in
pdrallel with the probe capacitance. lf;this occurs, the total capacitive loading will be greater
than that of the probe itself, and the,requirement to have <5 pF loading may be violated. If this
technique is employed, the capacitive loading should be verified by measurement and not re¢ly
on| theory. This capacitance mgasurement can be made with any capacitance meter that cpn
oplerate over the 0,15 MH2z to 30 MHz frequency range. The capacitance is measurgd
between the cable attached to the EUT port being assessed (all wires in the cable dre
cohnected together at\the connection point to the meter) and the RGP. The same type |of
caple used in the_conducted emissions measurement should be used for this capacitanfge
measurement.

NQTE This procedure has the lowest uncertainty if the length of cable between the EUT and AE is less than

1,45 m. Significantly longer cables are subject to standing waves that can adversely affect voltage and currgnt
measuremeénts. For long cables where both the voltage and current limits cannot be met, changes to the
megasurement configuration can be implemented.

G.24 __Combination of current and voltage limit

If the common mode impedance is not 150 Q, the measurement of the voltage or the current
alone is not acceptable because of a very high measurement uncertainty due to the undefined
and unknown common mode impedances. If however both voltage and current are measured
with current and voltage limits applied simultaneously, the result is a worst case estimation of
the emission as explained below. The basic circuit for which the limit is defined is shown in
Figure G.12.

This circuit is the reference for which current and voltage limits are derived. Any other
measurement has to be compared to this basic circuit. Z, is an unknown parameter of the
EUT. Z, is 150 Q in the reference measurement.
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ImTTT T T T T T T ! | Reference measurement

—» with Z, =150 Q

) a

<_

IEC

———

Figure G.12 — Basic circuit for considering the limits
with defined common mode impedance of 150 Q

If the measurement is performed without defining the common mode impedance seen by the
EUYT, the simplified circuit is as shown in Figure G.12, where the common mode impedance |[Z,
seen by the EUT is defined by the AE and can have any value. Therefore Z, as well as Z, gre
unknown parameters of the measurement.

l\

AN —— e 0

Figure G.13 — Basic circuit for the measurement with unknown
common mode impedance

If the measurement is performed according to the circuit of Figure G.12 the limit of currgnt
anld the limit\of voltage are equivalent. The relation between current and voltage are alwalys
150 Q and.either of the two can be used to determine the compliance with the limit. This is not
the caseyif Z, is not 150 Q. See Figure G.13.

It Is—npeoriantto-beawarethattheseuree—volageYgisnet lhc onby-gquantity-determining—the
compliance with the limit. The disturbance voltage has to be asured at a standardized Z, of

150 Q, while U in Figure G.13 depends on Z; Z, and U, together The limit value can be
reached with an EUT containing a high impedance Z1 and a high source voltage Ug, or with a
lower U, combined with a lower impedance Z,.

In the more general case of Figure G.13 where Z, is not defined, it is not possible to measure
the exact value of the interference voltage. Since Z, and Uj are not known, it is not possible
to derive the interference voltage, even if the value of Z, is known (or is measured or
calculated from |/ and U). If for example an EUT, having excessive emissions, is measured
only by determining the voltage in an arrangement with low Z, (Z, <150 Q) at the AE side,
then the EUT might seem to comply with the limits. By contrast, if the same EUT is measured
only by measuring the current in a measurement set-up with high Z,, (for example by adding
ferrites) the EUT might again seem to comply with the limits.
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However, it can be shown that, if the current limit and the voltage limit are applied
simultaneously, an EUT with emissions exceeding the limits is always discovered by
exceeding either the current limit (if Z, is <150 Q) or the voltage limit (if Z, is >150 Q).

If the common mode impedance of the AE (Z,) is far from 150 Q, it is possible that an EUT,
which would comply with the limits if measured with Z, = 150 Q, may be rejected. However an
EUT not complying with the limits will never be accepted. The measurement according to
C.4.1.6.4 is therefore a worst case estimation of the emission. If an EUT exceeds the limit
W|th this procedure, it |s possmle the EUT would comply with the limits if it could be measured

inferference potential into 150 Q is possible.

G.2.5 Ferrite requirements for use in C.4.1.1

Sybclause C.4.1.6.3 defines a measurement set-up for measuring therycOdmmon mofe
conducted emissions on the shield of a shielded cable. A 150 Q load ‘is "specified to pe
connected between the cable shield and the RGP as described in C'4:1.6.3. Ferrites dre
shiown placed over the cable shield between the 150 Q load and the-AE. The characteristics
of[the ferrites necessary to satisfy the requirements of C.4.1.6.3 are given below.

| | | |
| | | |
| i i |
| T T |
| | | |
| | | |
| | | |
| | | |
| | | |
I I I I
| | | |
| | i | |
: C Veutem : 150 Q (shield to‘ground) : Vaeern C) :
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

Kely

Veliem common,mode voltage generated by the EUT

Z_ltem commonmode source impedance of the EUT

Valem cemmon mode voltage generated by the AE

Zkem common mode source impedance of the AE

Zederlee impedance of the ferrites

NOTE The combined impedance (Z) is 150 Q, in parallel with the series combination of Z, ... and Z_ .

Figure G.14 — Impedance layout of the components
in the method described in C.4.1.6.3

Figure G.14 shows all of the basic impedances involved in the method described in C.4.1.6.3.
The ferrites are specified in C.4.1.6.3 to provide a high impedance such that “...the common
mode impedance towards the right of the 150 Q resistor shall be sufficiently large as to not
affect the measurement.” This impedance is shown in Figure G.14 as Zi, i in series with
V4

aecm-

The above quotation from C.4.1.6.3 infers that the combined series impedance of Zg, i and
Zaecm Should not load down the 150 Q resistor. The general approach in this standard for
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tolerance on 150 Q common mode loads is + 20 Q over the frequency range of 0,15 MHz to
30 MHz. Combining these two concepts, the combined series impedance of Z;, i1c and Z,ocm
in parallel with the 150 Q resistor (Z in Figure G.14) should be no lower than 130 Q. This in
turn implies that this relationship should hold regardless of the value of Z, ...

This clause provides guidance on the use of ferrites in cause C.4.1.1.

To establish the impedance characteristics of the ferrites, only two cases need to be
considered: Z,,.,, = open circuit and Z,,., = short circuit. If the ferrites can be selected to
sa iefy these rnnlnirnmnn’re, any value of 7deu” will he qr*m:p’rnhln

o Case 1: Z oy = Open circuit

THe combined series impedance of Z;,i1e aNd Z, 4.y, is also an open circuit. An opefdcircuit|in

pdrallel with the 150 Q load is 150 Q. Z;,,ite Can be of any value.

e Case?2:Z = short circuit

aecm

THe combined series impedance of Zg it and Z oy is equal to Zgg il /The value of Zg el in

pdrallel with the 150 Q resistor will then need to be no lower than 130-Q. In equation form:
[(150)(Zsarrite))/ (150 + Zigprite) = 130 Q

Sqlving for Zi,,1e Yields a value of 975 Q. This implies’ that the ferrites selected for this
application should have a minimum impedance of 975 Q over the frequency range |of
0,15 MHz to 30 MHz. For a given set of ferrites, the minimum impedance (joL) will occur|at
the minimum frequency of 0,15 MHz.

Cgmbining the two cases cited above, it is:seen that Case 2 at 0,15 MHz sets the minimym
requirements for the impedance of ferrites_so this value (or greater) would be acceptable.

Tq determine whether the selected, ferrites will accomplish the intended function, the
measurement set-up shown in Figure G.15 is suggested. A traditional impedance meter |or
anfalyser can be used to measure the impedance between point Z and the reference ground.
Arjother approach is to measure the individual voltage and current at point Z (/ and V|in
Figure G.15) and calculate_the impedance. As a minimum, the impedance measuremgnt
shiould be made at 0,15'‘MHz. It would be advisable, however, to measure the impedance
across the entire 0,15\MHz to 30 MHz range to ensure that no stray capacitance associatpd
with the ferrites and _the shielded cable degrades the ferrite impedance. This is of concgrn
simce laboratory,data have shown that it is unlikely that desired impedance can be achieved
with a single gass of the shielded cable through the ferrites. Multiple passes through the
ferrites are_necessary. This increases chances of stray capacitance adversely affecting the
impedance of the ferrites. The capability to achieve the desired impedance versus frequency
has beendemonstrated in the laboratory.
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Figure G.15 — Basic measurement setup to measure combined impedance
of the 150 Q and ferrites
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Annex H
(normative)

Supporting information for the measurement of
outdoor unit of home satellite receiving systems

1 Rationale

Th

Th
thq

e emission limits given in Table A.7 are related to two possible interference cases.

The limits given in table clauses A7.1 and A7.2 protect radio services from emissions|i

MME given in Annex A.

outdoor units directed towards that satellite.

e LO emissions are amplified by the gain of the outdoor parabolic antenna. Therefore,

5

n

the frequency range from 30 MHz to 18 GHz due to outdoor units of home satelljte
receiving systems. These limits have the same purpose as the emission 'limits for other

The limits given in table clause A7.3 or A7.4 prevent interference tofthe uplink channel|of
a satellite transponder due to the totality of the LO frequencies emissions from the many

n

p direction of the satellite (to which the parabolic antenna is aligned), a relatively low
emission limit of 37 dB(uV/m) is specified for the LNB (segyTable H.1).

THe emission power limit in table clause A7.4 is calculdated for an outdoor unit without a fepd
hdrn. Hence, if the feed horn cannot be separateddrom the outdoor unit, this measuremagnt
result shall be compensated by subtracting the value of the gain of the feed horn.
Table H.1 — Derivation of the limit within £ 7° of the main beam axis

Factors used to.ealculate the limit Calculated value
Baged element is thermal noise (room temiperature), -173 dBm/Hz -113 dBm/MHEg
Refiuested noise margin at the uplinkweceiver of the satellite -10 dB
Allpwed disturbance power at satéllite receiver input -123 dBm
Safellite receiving antenna gain 34 dBi
Allpwed total disturbance (power at satellite position. -157 dBm
The number of LNBs-directed at the satellite (50 000 000 is assumed, and 10 x LOG (50 000 77 dB
000) = 77)
Allpwed disturbance power at satellite point emitted from one receiver. -234 dBm
Prgpagation-tess for 40 000 km distance -207 dB
Allpwed\total disturbance power at LNB position -27 dBm
Typicalgainoverall antenna of the home satellite receivers 33 dB;j
Allowed disturbance power -60 dBm
Allowed disturbance power (unit change from dBm to dBpW) 30 dBpW
Calculated radiated field strength limit from outdoor unit of home satellite receivers (half wave 37 dBuV/m
dipole, 3 m distance)
H.2 General

This annex supplements the general guidance and requirements of this standard.
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Where possible, the outdoor unit (LNB) shall be measured without the parabolic reflector. The
feed horn shall be attached to the LNB, except in the case of direct power measurement of
the LO. In the majority of cases the LNB and feed horn cannot be separated. If the EUT is
provided without a feed horn, then a typical feed horn shall be used for the measurement.

The limit for the measurement within £7° of the main beam axis is for the LO terminal power.
The limit shall be relaxed by the gain of the feed horn. The gain is specified at the centre
frequency of the receiver band. If the gain of the feed horn is not specified, a standard value
of 10 dBi shall be applied.

added to the limit (or subtracted from the measurement result) for the measurement of.the LO

In’lthe rare case of a non-detachable parabolic reflector, the reflector’s gain shall be_also
ission within £7° of the main beam axis (limit in table clause A7.3).

e

H{3 Operation conditions

Fgr the measurement of the LO leakage, the EUT shall be connected to.the power supply (Yia

a suitable bias tee) and control signals for switching the LO frequenciesys. if applicable.

Fagr the measurement of spurious radiated emissions, the EUT :heeds an input signal whigch
can be an un-modulated carrier. Therefore a suitable small transmit antenna shall be placed
within the main beam axis of the EUT. The influence{of* the transmit antenna on the
measurement result shall be reduced to a minimum. An éxample arrangement of the transmit
antenna is shown in Figure H.2.

THe input signal shall be adjusted to get the maxintum rated output level from the EUT. Hor
the¢ measurement in the frequency range from\ 30 MHz to 1 GHz the input signal shall pe
adjusted so that the output frequency is within, this frequency range. For the measurement|in
th¢ frequency range above 1 GHz, the frequency of the input signal shall be adjusted in sugch
a way that the EUT is measured, as a‘minimum, at the lowest, middle and highest rated
output frequency within the measured-frequency range. A typical scenario is as follows:

Fgr an LNB with the following characteristics:

— | maximum output level: £10*dBm,

— | LO frequencies: 9,75 GHz and 10,6 GHz,

— | output frequency ranges

950 MHz to 1950 MHz (for 9,75 GHz LO)
1100 MHZ\t{6°2 150 MHz (for 10,6 GHz LO)

the following output frequencies shall be measured with the EUT set to output level off —
10 dBm\

— LLO frequency 9,75 GHz: 950 MHz, 1 450 MHz and 1 950 MHz
— LO frequency 10,6 GHz: 1 100 MHz, 1 625 MHz and 2 150 MHz

H.4 Specific requirements for LO measurement

In the case of a detachable feed horn, the radiated emission of the LO leakage within +7° of
the main beam axis can be measured directly by a power measurement at the feed horn
interface. If a suitable interface (typically types R120, C120) is available, a power meter or
spectrum analyzer can be connected to the LNB via a suitable adapter. Due allowance shall
be made for the feed losses between the available interface and the antenna flange.
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H.5 EUT arrangements

For the arrangement of the EUT the requirements of Annex D shall be satisfied. The EUT
shall be measured as table-top equipment. AE such as the DC source, generator for control
signals and measurement device for the output signal shall be placed outside of the
measurement area. The power supply shall be connected via a suitable bias tee.

IEC

Fof EUT with a non-detachable parabolic reflector the main beam axis shall be changed to the opposite direction|

Figure H.1 — Description of £7° of the main beam axis of the EUT
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RF cable to power

Table top view supply and analyzer

Table front view
Position of antenna with
wanted signal

RF cable to wanted

— signal generator

IEC

Figure H.2 - Example measurement arrangements
of transmit antenna for the wanted signal
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changed in a future amendment to this publication.

Th

equivalent protection to radio reception‘as’those defined in Annex A and are included to gi

thq

NG

beting these limits using the alternative test methods does not constitute compliancé~w
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Annex |
(informative)

Other test methods and associated limits for radiated emissions

C OlITOWINQ s me Od NG O c U I e proviaed O NTorm O pUrpo

s publication. The alternative test methods and limits are described in Table |.1 to Tahte |

TE Limits for reverberation chambers are still under evaluation and therefore the proposedh limits can

roughout this informative annex,

where the amplitude of a limit varies over a given frequency range; it changes linearly w
respect to the logarithm of the frequency;

where there is a step in the relevant limit, the lower valde should be applied at t
transition frequency;

if more than one detector is specified, the EUT shaould’ be assessed using all relevs
detectors against the appropriate limit: this procedure can be optimised by use of t
decision trees defined in Figure C.3 to Figure C.5!

Procedures for radiated emission measurements using a GTEM or RVC
e following limits and requirements are~for information purposes only. They may provi

b user of these types of facilities anindication of the validity of the results.

TE There are no proposed limits for ntfeasurements using the RVC for frequencies below 1 GHz.

Table I.4~Radiated emissions, basic standards and
the limitation of the use of GTEM and RVC methods

nt
he

de

Mez;rurement Basic Facility validated Measurement Limitations
a

cility standard to maximum
frequency of Procedure Arrangement

measurement and
in accordance with

GTE

is limited to an EU

M IEC 61000-4-20 | IEC 61000-4-20 IEC 61000-4-20 | Clause |.4 Measuring in a GT]

meeting the definif
of ‘small equipmer]

EM
T

ion
t'in

IEC64000-4-20

In addition, EUTs
containing cable p

using a GTEM.

orts

cannot be measured

RVC IEC 61000-4-21 | IEC 61000-4-21 IEC 61000-4-21 Clause 1.5 EUT size is limited to

the volume

validation process

established during the

IEC

61000-4-20 and IEC 61000-4-21 are listed in the reference documents at the end of this annex.

The following points refer to Table I.1.
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e For RVC measurements, it will be necessary to convert the total radiated power to
equivalent free space electric field values. This should be done using the method specified
in IEC 61000-4-21:2011, Annex E [16.7]6. The equivalent measurement distance to the
EUT, R, is set to 3 m. The directivity, D, is set to 1,7 as recommended for dipole radiation.
The radiated power is to be found using the maximum received power method in
IEC 61000-4-21:2011, Equation (E.2). Using logarithmic units, in IEC 61000-4-21:2011,
Equation (E.6) with the parameters above simplifies to:

Erad =P

+97,53 dB

rad

Tad &6
is the radiated power in dBm units.

e [ The limits presented for the GTEM are based on the 10 m measurement distanée~on pn
OATS and 3 m on a FSOATS. Details for correlating OATS and GTEM-limits are) given|in
Clause A.3 of IEC 61000-4-20:2010 [I16.5]. The small-EUT correction factor given in A.4.3
of IEC 61000-4-20 [16.5] shall be used.

Table 1.2 — Proposed limits for radiated emissions at
frequencies up to 1 GHz for Class A equipment, for(”GTEM
Table Frequency Measurement Class A limits
cjause range
Mng Facility Distance Detector type / dB(kV/m)
m bandwidth
12.1 30 to 230 GTEM o Quasi peak / 40
230 to 1 000 GTEM 120 kHz 47
Table 1.3 — Proposed limits for radiated emission for
frequencies above 1 GHz for.Class A equipment, for GTEM
Table Frequency Measurement Class A limits
cjause range
" Mng Facility Distance Detector type / dB(nV/m)
m bandwidth
13.1 1 000 to 3 000 56
GTEM Aze{ﬂaﬂe /
3 000 to 6 000 z 60
n/a
1 000 to 3 000 STEM Peak / 76
3000 to 6 0Q0 1 MHz 80
Table 1.4 — Proposed limits for radiated emission
for frequencies above 1 GHz for Class A equipment, for RVC
Tlable Frequency Measurement Class A limits
clause range
" Mng Facility Distance Detector type / dB(uV/m)
m bandwidth
14.9 7000 to 3 000 e Average / 56
3 000 to 6 000 1 MHz 60
1 000 to 3 000 nfa 6
to 7
ek
3 000 to 6 000 z 80

6 Numbers in square brackets refer to the reference documents at the end of this annex.
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Table 1.5 — Proposed limits for radiated emissions
at frequencies up to 1 GHz for Class B equipment, for GTEM
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Table Frequency Measurement Class B limits
clause range dB(pV/
Mng Facility Distance Detector type / (kV/m)
m bandwidth
15.1 30 to 230 GTEM o Quasi Peak 30
230 to 1 000 GTEM /120 kHz 37
Table 1.6 — Proposed limits for radiated emission
for frequencies above 1 GHz for Class B equipment, for GTEM
Table Frequency Measurement Class.B limits
clause range B(uV/
Mng Facility Distance Detector type / dB(uV/m)
m bandwidth
6.1 1 000 to 3 000 50
GTEM A\;eI[Aalge /
3 000 to 6 000 z 54
n/a
1 000 to 3 000 70
GTEM oy
3 000 to 6 000 z 74
Table 1.7 — Proposed limits for radiated emission
for frequencies above 1 GHz for Class B equipment, for RVC
Table Frequency range Measurement Class B limits
clayuse MHz dB(uV/
Facility Distance Detector type/ (kV/m)
m bandwidth
17}1 1 000 to 3 000 Rve Average / 50
3 000 to 6 000 1 MHz 54
n/a
1 000 to 3 000 70
eak
3 000 to 6 000 z 74
1.3 Additional measurement procedure information
1.3.1 General
THe following subc¢lauses provide additional information over and above that given in 6.3.
Prescanimeasurements are performed to identify the one configuration to be measured duripg
formal nveasurements, this configuration is then used to measure the maximum emission leyel.
1.3 5 ifi iderati ¢ H , - . STEM

The general considerations for measurements in a GTEM are contained in IEC 61000-4-20

[16.5]. In a GTEM, the EUT should be rotated about three orthogonal axes.

Figure 1.1 through Figure 1.3 illustrate the EUT and the measurement setup in a GTEM.

1.3.3

Specific considerations for radiated emission measurements using an RVC

The general considerations for measurements in a reverberation chamber are contained in
IEC 61000-4-21 [16.7]. When testing in a reverberation chamber, the stirrers/tuners should be
set to at least the minimum number of positions required under IEC 61000-4-21. In addition,
alternative variations may include varying the speed of the stirrer.
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1.4 Use of a GTEM for radiated emission measurements

1.4.1 General

The radiated emissions from an EUT can be measured using a TEM cell. A GTEM cell offers a
much wider bandwidth than a conventional TEM cell, typically from nearly DC to several GHz.
The theory and application of the GTEM cell for emission measurements is given in Annex A

of IEC 61000-4-20:2010 [16.5].
Th r f this cl is to illustrate th nstruction of th TEM with it mpon
pdrts and how an EUT may be mounted to provide a frequency scan of the EUT’s emisssi

Sp

1.4.2 EUT layout

D+

TH
ex|
fre
en
ex|

ectrum when mounted in 3 orthogonal positions.

tails on the measurement setup are given in A.5 of IEC 61000-4-20:2010 [I6-5].

e setup table should be made of non-conductive low-permittivity (g)ymaterial (for examy
truded polystyrene foam). Avoid using materials that are known tocbe conductive at certa
quencies, especially laminated wood or materials that will chanhge RF behaviour due
vironmental conditions (changes of humidity will generally afféct"'wood). Apply for examy
truded polystyrene foam boards.

Side view

v
N

Output
port IEC

Description of the variots./parts of the GTEM
Chassis outer conductor

Septum inn€p conductor
Resistive“load

RF ,absorber

Rotatable table

EUT

Optional ferrite tiles under EUT

NooRwN =

nt

e
in
to
le

Figure I.1 — Typical GTEM side sectional view showing some basic parts
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Plan view

Output
port

IEC
Description of the various elements within the diagram
1. Entry door
2. Floor penetration plate
3. Optional ferrite tiles under EUT

Figure 1.2 — Typical GTEM plan sectional view showing floor layout

Plan view

IEC

Description of the various elements within the diagram

1. Rotatable Table

2. Board with low loss strap or tape fixings

8. EUT fixed to board with low loss strap or tape.
4 AE

Figure 1.3 — Typical EUT mounting for combination of modules being measured

1.4.3 GTEM, measurements above 1 GHz

In common with antenna measurement above 1 GHz a GTEM requires a different
measurement technique than below 1 GHz. At these frequencies the emissions can have very
narrow beam widths and so the EUT needs to be rotated in order to ensure the maximum
amplitude is found. Rotating of the EUT in 5 degree steps is recommended. In this case the
maximum value of emission can be recorded for each position over the full swept frequency
range. See [16.3] for further information.
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1.4.4 Uncertainties

Information on measurement uncertainty can be found at page 30 of “The Use of GTEM Cells
for EMC Measurements” [16.4].

Errors caused by cross-polarization may be improved in the range of 125 MHz to 220 MHz by
fitting ferrite tiles (100 mm x 100 mm x 6,5 mm) under the EUT table. This is only a problem
with the larger cells. Typically the 1,75 m cell would use 64 tiles [16.1].

Uncertainties can also be reduced by ensuring no part of the EUT is positioned below 15 % of

thq

TH
an
ro
oV,
IE
an

p transmission line (septum) height [16.2].

Specific EUT arrangement requirements for radiated emission
measurements above 1 GHz using an RVC

EUT. See basic standard IEC 61000-4-21 [16.7]. The measurement is

d relevant background information (Annex A).

Stirrers / Tuners

N G EUT

"~i

[ |

[
x‘\\gq/;ﬁf

Figure 1.4 — Overview of the reverberation chamber
for radiated emission measurement

= 1‘" >\
. / \//'nl _ Receive antenna

Th
ple

tabletop, floor standing, or combined EUTs.

Uncertainty considerations for the RVC method can be found in reference [16.6].

1.6 Reference documents

e RVC is a fully reflective chamber that can be used to measure radiated”emissions frg

performed

ating one or more stirrers (metallic paddle wheels) in steps over-a<complete rotation.
erview of the RVC facility for radiated emission measurements-‘is“depicted in Figure |
C 61000-4-21 contains the measurement method (Annex E), calibration procedure (Annex

. :' N
i \r\ Non-conductive table

IEC

e EUT should be placed in the calibrated test volume of the RVC; typically the EUT wiII

RVC should be the same as appllcable for the SAC as shown in D.1.1 and Clause D.3 for

m
by
A\n
4.

be

ne
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installation in a GTEM cell, The Transactions of the Institute of Electronics,

Information and Communication Engineers B, Vol. J86-B, No. 7, 2003, pp.1183-1190
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE
DES EQUIPEMENTS MULTIMEDIA -

15

Exigences d'émission

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de'“normalisat
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC) L'IEC a p
objet de favoriser la coopération internationale pour toutes les questions de normalisation, dans les domairn
de I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Normes internationa
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et g
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a, des comités d'études, 4
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec |INEC, participent également 3
travaux. L'IEC collabore étroitement avec I|'Organisation Internationale de( Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'l[EC concernant les questions t€chniques représentent, dans la mes
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'l
intéressés sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agréq
comme telles par les Comités nationaux de I'lEC. Tous les éfferts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en €si'faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toutg

ire
FC

es
FC
de

la

mesure possible, a appliquer de fagon transparente'les Publications de I'lEC dans leurs publications nationajes

et régionales. Toutes divergences entre toutes~Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attesfation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation_‘de-conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, «difecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et
dépenses découlantyde la publication ou de I'utilisation de cette Publication de I'IEC ou de toute au
Publication de I'tEC, ou au crédit qui lui est accordé.

L'attention est ‘attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencées\est obligatoire pour une application correcte de la présente publication.

L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fg
I’objetde droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drg
de brevets et de ne pas avoir signalé leur existence.

ou

hts
de
on

Es,
C,
ue
es

tre

ire
its

La Norme Internationale CISPR 32 a été établie par le sous-comité | du CISPR: Compatibilité
électromagnétique des matériels de traitement de I'information, multimédia et récepteurs.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2012. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) exigences supplémentaires pour l'utilisation de FAR,

b) exigences supplémentaires pour module extérieur des systémes résidentiels de réception

satellite,
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c)

addition de nouvelles annexes informatives couvrant les GTEM et RVC,

d) de nombreuses rubriques de maintenance sont prises en compte pour améliorer les essais

de MME.

Le texte de cette publication est issu des documents suivants:

FDIS Rapport de vote
CIS/1/498/FDIS CIS/1/501/RVD

Le
ab

Cse

Le

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ays
outi a I'approbation de cette publication.

tte publication a été rédigée selon les Directives ISO IEC, Partie 2.

comité a décidé que le contenu de cette publication ne sera pas modifié"ayvant la date

stabilité indiquée sur le site web de I''EC sous "http://webstore.iec.ch” dans les donné

re

atives a la publication recherchée. A cette date, la publication sera
reconduite,

supprimée,

remplacée par une édition révisée, ou

amendée.

nt

de

S

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cett

pu
un
im

blication indique qu'elle contient des couleurs qui sont considérées comme utiles

e bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent

primer cette publication en utilisant une‘dimprimante couleur.

Le

contenu du corrigendum de juin 2016 a été pris en considération dans cet exemplaire.
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Exigences d'émission

Domaine d’application

15

NG
Cl

La

TE Le texte de couleur bleue dans le présent document indique le texte qui sera aligné avec _la fut
BPR 35 pour I'immunité des MME.

présente Norme internationale s'applique aux équipements multimédia (MIVE) comr

dgffini au 3.1.24 et ayant une tension d'alimentation courant alternatif ou dgurant conti

efi

Le
do

Le

icace assignée ne dépassant pas 600 V.

s matériels dans le domaine d'application de CISPR 13 ou CI§PR 22 font partie
maine d'application de la présente publication.

s MME destinés principalement a un usage professionfigel font partie du domai

d'application de la présente publication.

Le
de
ra
trg

Le
frg

stinées a étre appliquées aux transmissions) intentionnelles d'un émetteur
Jiofréquences comme défini par I'UIT, ni aux’ émissions parasites relatives a c
nsmissions intentionnelles.

s matériels, pour lesquels les exigences relatives aux émissions dans la plage

publications CISPR (sauf CISPR 13 etlCISPR 22), sont exclus du domaine d'application de

pr
Le

La
M1l

Le
1)

2)

Bsente publication.
s essais in situ sont en dehors du domaine d'application de cette publication.

présente publication ceuvre deux classes de MME (classe A et classe B). Les class
VIE sont spécifiées, dans I'Article 4.

s objectifs de€atte publication sont les suivants:

définir Jescexigences qui fournissent un niveau adéquat de protection du spectre rad
permettant aux services radio de fonctionner comme prévu dans la plage de fréquenc
comprise entre 9 kHz et 400 GHz;

définir les procédures pour garantir la reproductibilité de la mesure et la répétabilité d

yre

>

e

s exigences relatives aux émissions rayonnées dans la présente Norme ne sont pjas

de
es

guences couverte par la présente publication sont explicitement formulées dans d'autres

la

2

resuttats:

Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule |'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels amendements).
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CISPR 16-1-1:2010, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-1:
Appareils de mesure des perturbations radioélectriques et de I'immunité aux perturbations
radioélectriques — Appareils de mesure

CISPR 16-1-1:2010/AMD1:2010

CISPR 16-1-1:2010/AMD2:2014

CISPR 16-1-2:2003 1, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-2:
Appareils de mesure des perturbations radioélectriques et de I'immunité aux perturbations

raglioelectriques — Materiels auxiliaires — Perturbations conduites A
CISPR 16-1-2:2003/AMD 1:2004 U
CISPR 16-1-2:2003/AMD 2:2006 Q~

&

CISPR 16-1-4:2010, Spécifications des méthodes et des appareils de %'ésure des
pdrturbations radioélectriques et de I'immunité aux perturbations radioé/ectrl;eﬁg?s — Partie 1-4:
Appareils de mesure des perturbations radioélectriques et de /'immunitéf‘g perturbations
raglioélectriques — Antennes et emplacements d’essai pour les mesur@. des perturbatiohs
rajonnées

CISPR 16-1-4:2010/AMD 1:2012 C)\%
CISPR 16-2-1:2008 2, Spécifications des méthodes et @apparei/s de mesure des
pdrturbations radioélectriques et de I'immunité aux perturb&s radioélectriques — Partie 211:
Mé¢thodes de mesure des perturbations et de l'immLQl — Mesures des perturbations
conduites \\
CISPR 16-2-1:2008/ AMD 1:2010 \0
CISPR 16-2-1:2008/ AMD 2:2013 <

)

CISPR 16-2-3:2010, Spécifications des n@@odes et des appareils de mesure des
pdrturbations radioélectriques et de /’immucu‘le aux perturbations radioélectriques — Partie 3-3:
Méthodes de mesure des perturbatiq@ et de l'immunité — Mesures des perturbations
rajonnées N~

CISPR 16-2-3:2010/AMD1:2010 ‘\C)
CISPR 16-2-3:2010/AMD2:2014’

-

CISPR 16-4-2:2011, Spé ations des méthodes et des appareils de mesure des
pdrturbations radioélectri S et de I'immunité aux perturbations radioélectriques — Partie 4-2:
Ingertitudes, statistiqgées: et modélisation des Ilimites — Incertitudes de mesure Qe
l'instrumentation &

S
IEC 61000-4- 8 3, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques
d'¢ssai et esure — Immunité aux perturbations conduites, induites par les champs
raglioélect es

[S10) ﬁ?17025:2005, Exigences générales concernant la compétence des laboratoines
d'étalonnages et d'essais

1 Premiére édition (2003). Cette premiere édition a été remplacée en 2014 par une deuxiéeme édition CISPR 16-
1-2:2014, Spécifications des méthodes et des appareils de mesure des perturbations radioélectriques et de
I'i'mmunité aux perturbations radioélectriques — Partie 1-2: Appareils de mesure des perturbations
radioélectriques et de I'immunité aux perturbations radioélectriques — Dispositifs de couplage pour la mesure
des perturbations conduites.

2 Premiere édition (2008). Cette premiere édition a été remplacée en 2014 par une deuxiéme édition CISPR 16-
2-1:2014, Spécifications des méthodes et des appareils de mesure des perturbations radioélectriques et de
I'immunité aux perturbations radioélectriques — Partie 2-1: Méthodes de mesure des perturbations et de
I'immunité — Mesures des perturbations conduites.

3 Troisieme édition (2008). Cette troisieme édition a été remplacée en 2013 par une quatriéme édition IEC
61000-4-6:2013, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai et de mesure —
Immunité aux perturbations conduites, induites par les champs radioélectriques.
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Norme IEEE 802.3, IEEE Standard for Information technology — Specific requirements — Part
3: Carrier Sense Multiple Access with Collision Detection (CMSA/CD) Access Method and

Physical Layer Specifications (disponible en anglais seulement)

ANSI C63.5-2006, American National Standard (for) Electromagnetic Compatibility — Radiated
Emission Measurements in Electromagnetic Interference (EMI) Control — Calibration of

Antennas (9 kHz to 40 GHz) (disponible en anglais seulement)

3 Termes, définitions et abréviations

3. Termes et définitions

Pdur les besoins du présent document, les termes et définitions suivants s apphqu&ﬁj)

16]. Un ensemble commun de définitions a été rédigé pour CISPR 32 et la future CISP Il faut

d'uniformité, ils sont intentionnellement inclus dans les deux.

3.1.1
acdcés au réseau d'alimentation secteur en courant alternatif s\C)
acces utilisé pour se connecter au réseau d'alimentation secteur)

conmvertisseur d'alimentation courant alternatif/courant continu dF-\e sont définis comme matériels
segteur courant alternatif. 5\0

acices de données analogique/numérique

Nofe 1 a l'article: Les matériels avec un port d'alimentation C(QQ continu qui sont alimentés par

>

noter d

NQTE Les termes et définitions concernant la CEM et les phénoménes associés sont indiq Fb ns I'"EC 600

ce talns termes et définitions sont uniquement utilisés dans une de ces deux pubg s mais a des f

reliés

acces signal/contrdle (3.1.30), port d'antenn .1.3), accés de réseau céablé (3.1.32), acg
syptonisateur de récepteur de radiodiffusio{3.1.8), ou acces a fibres optiques (3.1.25) ayv

blindage métallique et/ou serre-cables m\@Iquues
O

3.1.3 C)\\

pqgrt d'antenne .

pdrt autre que l'accés syntenisateur de récepteur de radiodiffusion (3.1.8),
ragcordement d'une antenr&

I'éhergie RF rayonnée

pour

ilisée pour la transmission et/ou la réception intentionnelle

3.1.4 N
digposition %
digposition ph e et orientation de toutes les parties de I'équipement soumis a essai (EU

del I'équipem associé (AE) et de tout autre cablage associé dans la zone

3.1.5 %

équi ent associé
AL D

b0-
ue
ns

un
au

le

T),

équipement nécessaire pour stimuler et/ou surveiller I'équipement soumis a essai

Note 1 a l'article: L'AE peut étre local (dans la zone de mesure ou d'essai) ou éloigné.

Note 2 a I'article: L'abréviation "AE" est dérivée du terme anglais correspondant "associated equipment".

3.1.6
équipement audio

équipement dont la fonction premiére est soit la génération, I'entrée, le stockage, la lecture, la
récupération, la transmission, la réception, I'amplification, le traitement, la commutation ou le

contréle de signaux audio (ou une combinaison de ces fonctions)
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3.1.7

appareil récepteur de radiodiffusion
appareil comportant un syntonisateur qui est congu pour la réception de services de
radiodiffusion

No

te 1 a l'article: Ces services de radiodiffusion sont généralement les services de télévision et de radio,
notamment la radiodiffusion terrestre, la radiodiffusion par satellite et/ou la transmission par cable.

3.1.8

acceés syntonisateur de récepteur de radiodiffusion

a

ragiodiffusion audio et/ou vidéo et des services similaires pour la transmission terrth
saftellite et/ou par cable Qy
Note 1 a l'article: Cet accés peut étre relié a une antenne, un systeme de distribution de cable M CR ou
dispositif similaire. (l/b

3.1.9 ('gl/
impédance de mode commun

imELpédance en mode asymétrique (voir CISPR 16-2-1) entre le cable r dé a un acces et
plan de masse de référence (RGP) C)\

Nofe 1 a l'article: Le céble complet est considéré comme un conducteur uniqédu circuit, et le plan de masse
réfgrence comme un autre conducteur du circuit. Le courant de mode Qmmun circulant dans ce circuit p

prqvoquer I'émission d'énergie rayonnée a partir de I'EUT.

3.

3.

cdurant en mode commun transfor

co|
I'a

en| charge des com

No|
co
se

No|
ac

3.

N
cdnfiguration QO
conditions de fonctionnement de I'EUT et de I'.Q@ composées d'un ensemble d'élémer
matériels sélectionnés pour comprendre I'EUT &t'I'AE, le mode de fonctionnement (3.1.4
utflisé pour stimuler I'EUT et la disposition (3. de I'EUT et de I'AE

acicés de réseau d’alim@ation continue
acces, non alimenté ~§®un convertisseur courant alternatif/courant continu et ne prenant p|

L

.10

K\
A1 xO

urant de mode asymétrique transformé a partir du courant de mode différentiel g
symeétrie d’'un cable raccordé etioli d’un réseau

12 @

ications, qui est relié a un réseau d’alimentation continue

e 1 a l'articleg s équipements pourvus d'un acces d’alimentation continue raccordés a un convertiss
irant alternati urant continu dédié sont considérés comme étant alimentés avec du courant alternatif

teur. Q
e %{@cle: Les acces d’alimentation continue qui acheminent des communications sont définis com

e

de
put

ts
3)

bur
du

é% éseau cablé, par exemple les accés Ethernet avec alimentation électrique par cable Ethernet (POE).

A3

acces par l'enveloppe
frontiére physique de 'EUT par laquelle les champs électromagnétiques peuvent rayonner

3.1.14

équipement de commande d’éclairage artistique
équipement qui génére ou traite des signaux électriques pour le contréle de l'intensité, de la
couleur, de la nature ou de la direction de la lumiére d’un projecteur lumineux et dont la
fonction est de créer des effets artistiques dans des productions théatrales, télévisuelles ou
musicales ou dans des présentations visuelles
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3.1.15

équipement en essai

EUT

matériel multimédia (MME) évalué pour sa conformité aux exigences de la présente Norme

Note 1 a l'article: L’abréviation "EUT" est dérivée du terme anglais développé correspondant "equipment under
test".

3.1.16
mesure formelle

mesure-utilisée nour déterminer la conformité
Ll

)

Nofe 1 a l'article: |l s’agit généralement de la derniere mesure effectuée. Elle peut étre effectuée SQ};\G yne
mgsure exploratoire. Il s’agit de la mesure enregistrée dans le rapport d’essai. OD

3.1.17 Q\

fopction q/

opération effectuée par un matériel multimédia (MME) le/

Nofe 1 a l'article: Les fonctions sont liées aux technologies de base incorporé dans le MME telles qpe:
I'affichage, I'’enregistrement, le traitement, le contrdle, la reproduction, la tr G‘%lssmn la réception d'yne
infprmation unique ou d’'un contenu multimédia. Le contenu peut étre sous la fo@de données, audio ou vidgo,
individuellement ou en combinaison.

O

3.1.18 Q<<
frequence interne la plus élevée Q

F
frequence fondamentale la plus élevée générée ou &p}see dans I'EUT ou fréquence la plus

él¢vée a laquelle il fonctionne (%)
NN
Nofe 1 a I'article: Ceci inclut les fréquences qui sont u@ﬁément utilisées dans un circuit intégré.
3.1.19 OA
appareil de traitement de I' mformat@\
ITE

équipement ayant une fonction @mpale (ou une combinaison) de saisie, de stockade,
d'affichage, de récupération, de-transmission, de traitement, de commutation ou de contrdle,
degs données et des messages de télécommunication, et qui peut étre équipé d'un ou fe
plisieurs acces terminau éralement mis en ceuvre pour le transfert d'informations

N
Nofe 1 a l'article: Ceci i @par exemple, les appareils de traitement des données, les machines de bureau, |Jes
éqliipements commerci lectroniques et les équipements de télécommunication.

Nofe 2 a ['article; @brewanon "ITE" est dérivée du terme anglais développé correspondant "Informatjon
Tefhnology Equij t".

20 O

bljéco;?éomerhsseur a faible bruit qui amplifie et convertit les fréquences de satellite He
di on en fréquences utilisables par un récepteur satellite

3.1.21
AE local
AE situé dans la zone de mesure ou d'essai

3.1.22

courant en mode commun transmis

courant en mode commun asymeétrique produit par des circuits internes et apparaissant au
niveau de l'accés de réseau cablé de 'EUT

Note 1 a l'article: La mesure du courant en mode commun transmis nécessite de charger I'acces de 'EUT avec
une terminaison parfaitement équilibrée.
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3.1.23

mode de fonctionnement

ensemble des états de fonctionnement de toutes les fonctions d’'un EUT lors d’'un essai ou
d’'une mesure

3.1.24

équipement multimédia
MME

équipement de traitement de [linformation équipement audio (3.1.19), équipement
audio (3.1.6), équipement vidéo (3.1.31, appareil récepteur de radiodiffusion (3.1.7),
équipement de commande d'eclairage artistique (3.1.14) ou une combinaison deAces
équipements U

Nofe 1 a l'article: L’abréviation "MME" est dérivée du terme anglais développé corresponda;t\@\/lultiMeda

Eqpuipment". Q
3.1.25 q/q’
adces a fibre optique o)
pdint de raccordement d'une fibre optique a un équipement QQ"

N

3.1.26
urjité extérieure de systémes de réception domestiques par ellite
unfité extérieure qui est généralement composée d'une surfa{e réfléchissante (ou antenne)|et

d'yin LNB QQ

Nofe 1 a l'article: L’amplificateur de fréquence intermédiaires@e démodulateur inclus dans le récept¢ur
d’iptérieur ne font pas partie de I'unité. @

3.1.27 ’\\.Q
accés . $
inferface physique par l'intermédiaire de Ia@s%lle I'énergie électromagnétique entre ou quifte
'gUT

xO
O

<y
¢ EUT Acce . ol :
\ ccés au réseau d'alimentation secteur
Acces a fibre optique ‘§~ en courant alternatif
D Accés par

[ (
C) I'enveloppe

Acceés de sortie d@ . Acceés au réseau d’alimentation continue
modulateur RF

___________ _%\ R ——
Acces synt%@eur de

récepteur adiodiffusion

o e ]

&?§ Antenne
% \ / Acces de réseau cablé

Nofe 1 a I'article: Voir Figure 1.

Port d'antenne

/ Acces signal/controle

Figure 1 - Exemples d'accés

IEC
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3.1.28
fonction principale
toute fonction d’'un MME considérée comme essentielle pour l'utilisateur ou pour la majorité

de

Note 1 a l'article: Le MME peut avoir plus d’'une fonction principale. Par exemple, les fonctions principales d’

s utilisateurs

téléviseur de base sont la réception, la reproduction audio et la représentation visuelle.

3.1.29

ac
ac

cés de sortie de modulateur RF

s destind 3 étre raccordéd 3 l'accés svntonisateur d'un récenteur de radiodiffusion afin
J Ll

15

un

lui

3.

ac
ag|
feX(

transmettre un signal QN

3
.30

cés signal/contréle '\OD

ces destiné au raccordement de composants d’'un EUT entre eux ou entre uﬂ&JT et un /

al et utilisé conformément a ses spécifications fonctionnelles (par ex‘egqp{e la longue

maximale d’un cable qui lui est raccordé)

No
My

3.
éq

e 1 a l'article: Les exemples comprennent la norme RS-232, le Bus Serl@gwersel (USB), I'Interfd
Itimédia Haute Définition (HDMI), la norme IEEE 1394 ("Fire Wire").

.31 O

uipement vidéo <(

équipement dont la fonction premiere est soit la generat M'entrée, le stockage, I'affichad

la
co|

ag
ad
re

CO

No
No|
tra
sp
3.]
Pd

AAN
AQ
AQ

lecture, la récupération, la transmission, la réce , I'amplification, le traitement,
mmutation ou le contrdle de signaux vidéo (ou une@'nbinaison de ces fonctions)

.32 \\'0
cés de réseau cablé X @
cés pour le raccordement de la voix, d nnées et des transferts de signaux destinég
ier entre eux des systemes Iargeme@epandus a une connexion directe a un réseau
mmunication unique ou multiutilisat
S
e 1 al'article: Les exemples |nc|uentG>TV PSTN, ISDN, xDSL, LAN et les réseaux similaires.
e 2 a l'article: Ces acces pe’b rendre en charge des cables blindés ou non blindés et peuvent égalem
t

hsporter |'alimentation cour ernatif ou courant continu, ce qui constitue une partie intégrale de
bcification relative aux telec unications.

O

ur les besom@présent document, les abréviations suivantes s'appliquent.

P Abréviations

? metr|c Artificial Network (réseau fictif asymétrique)
Iternatmg Current (courant alternatif)

ur

(o]

e

e!
la

de

Pnt
la

%& Norme ATSC: compression audio-numérique (AC-3)

2| Sddioon ot [ XL o ot H PPN B B ~
AI_ I‘\OOU\JIGlUu I_hluI}JIIIU Il \UquIPCIIIUIIL GODUUIU}, vUIT V. T.J

AM Amplitude Modulation (modulation d'amplitude)

AMN Artificial Mains Network (réseau d'alimentation fictif)

ATSC Advanced Television Systems Committee

AV Audiovisuel

BPSK Binary Phase Shift Keying (modulation par déplacement de phase binaire)
CATV Cable TV network (réseau TV par cable)

Cl

SPR Comité International Spécial des Perturbations Radioélectriques

CM Common Mode (mode commun)

CMAD Common Mode Absorbing Device (dispositif d'absorption en mode commun)
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CVP Capacitive Voltage Probe (sonde de tension capacitive)

DC Direct Current (courant continu)

DMB-T Digital Multimedia Broadcast — Terrestrial (Diffusion multimédia numérique -
Terrestre)

DQPSK Differential Quadrature Phase Shift Keying (modulation par quadrature de phase)

DSL Digital Subscriber Line (ligne d'abonné numérique)

DVB Digital Video Broadcast (radiodiffusion vidéo numérique)

DVB-C Digital Video Broadcast — Cable (Radiodiffusion vidéo numérique — Cable)

DVYB-S Digital Video Broadcast — Satellite (Radiodiffusion vidéo numérique — Satelllte&

DVYB-T Digital Video Broadcast — Terrestrial (Radiodiffusion vidéo numérique — Qégtr b )

DYD Digital Versatile Disc '\
(format de disque optique également appelé Digital Video Disc) (LQ

CEM Compatibilité électromagnétique (1/

EUYT Equipment Under Test (équipement soumis a essai), voir 3&@5

FAR Fully Anechoic Room (enceinte completement anechmqt@p

FNi Frequency Modulation (modulation de fréquence) «

F/UTP Paires torsadées écrantée par feuillard/non écra eo

FSOATS Free Space Open Area Test Site (site d'essai?space découvert et libre)

GTEM Gigahertz Transverse ElectroMagnetic \@p e électromagnétique transverge
gigahertz)

HIDpMI High-Definition Multimedia Interface (@gface multimédia haute définition)

HID Human Interface Device (dispositifQ&'nterface humaine)

IELC International EIectrotechnicaQ\ ommission (Commission Electrotechnique
Internationale) \0

IF Intermediate Frequency‘(@kquence intermédiaire)

ISPB Integrated Services 0Digital Broadcasting (services intégrés de radiodiffusipn
numeérique) .

ISPB-S Integrated Se s Digital Broadcasting — Satellite (services intégrés e
télédiffusion r@lerique—terrestre)

RNIS Réseau inque a intégration de services

ISP Intern@nal Standardisation Organisation (Organisation Internationale {e
No isation)

ITE Irﬁ?@ation Technology Equipment (appareil de traitement de l'information), vpir

ulr « %Unlon Internationale des Télécommunications

T J% International Telecommunication Union — Radio Communication Sector (Unipn

ITU-T

LAN
LCL
LO
LNB
MME
MPEG
NSA

Internationale des |elecommunications — Secteur des radiocommunications)

International Telecommunication Union — Telecommunication Sector (Union

Internationale des Télécommunications — Secteur des Télécommunications)
Local Area Network (réseau local)

Longitudinal Conversion Loss (affaiblissement de conversion longitudinale)
Local Oscillator (oscillateur local)

Low-Noise Block converter (bloc convertisseur a faible bruit)

Multimedia Equipment (équipement multimédia), voir 3.1.24

Moving Picture Experts Group (groupe MPEG)

Normalized Site Attenuation (affaiblissement de I'emplacement normalisé)
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OATS Open Area Test Site (site d'essai en espace découvert)

OFDM Orthogonal Frequency Division Multiplexing (multiplexage par répartition
orthogonale de la fréquence)

PC Personal Computer (ordinateur personnel)

POE Power Over Ethernet

POS Point Of Sale (point de vente)

PSTN Public Switched Telephone Network (réseau téléphonique public commuté)

PSU Power Supply Unit (bloc d'alimentation) (convertisseur courant alternatif/courant
continu inclus)

QAM Quadrature Amplitude Modulation (modulation par amplitude en quadraturs)

QPSK Quadrature Phase Shift Keying (modulation par quadrature de phase)

RHE Radiofréquence

RGP Reference Ground Plane (plan de masse de référence)

RYC ReVerberation Chamber (chambre réverbérante)

SAC Semi Anechoic Chamber (chambre semi-anéchoique)

STP Shielded Twisted Pair (paire torsadée blindée)

T\ Télévision

THM Transverse ElectroMagnetic (mode électromagi€fique transverse)

UHF Ultra High Frequency (hyperfréquence)

U$B Universal Serial Bus (bus universel en sgrie)

U/JTP Paires torsadées non écrantée/non ésrahtée

VER Video Cassette Recorder (magnétgscope)

VHF Very High Frequency (trés haute*fréquence)

V$B Vestigial Side Band (bandeglatérale résiduelle)

xBase-T  Ou x correspond a 1Oyt00 et 1 000 comme défini dans la série de normgs
IEEE 802.3

xOSL Terme génériquespour tous les types de technologie DSL

4 | Classification des équipements

La présente Norme) définit les équipements de classe A et les équipements de classe|B

asjsociés aux deux types d'environnement d'utilisation finale.

Les équipements de la classe A sont des équipements qui satisfont aux exigences indiqué

S
dans le,.Tableau A.2, le Tableau A.3, le Tableau A.9 et le Tableau A.11, a l'aide dEs
%itations définies dans le Tableau A.1 et le Tableau A.8.

Les équipements de la classe B sont des équipements qui satisfont aux exigences indiquées
dans le Tableau A.4, le Tableau A.5, le Tableau A.6, le Tableau A.7 le Tableau A.10, le
Tableau A.12 et le Tableau A.13, a l'aide des limitations définies dans le Tableau A.1 et le
Tableau A.8.

Les exigences relatives aux équipements de classe B ont pour but d'offrir une protection
adéquate des services de radiodiffusion dans un environnement résidentiel.

Les équipements principalement destinés a étre utilisés dans un environnement résidentiel
doivent satisfaire aux limites de la classe B. Tous les autres équipements doivent satisfaire
aux limites de la classe A.
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Les appareils récepteurs de radiodiffusion sont des équipements de la classe B.

NOTE Les équipements satisfaisant aux exigences de la classe A peuvent ne pas offrir une protection adéquate
des services de radiodiffusion dans un environnement résidentiel.

5

Exigences

Les exigences relatives aux équipements faisant partie du domaine d'application de la
présente publication sont définies en Annexe A.

Mesures

Généralités

Lel présent article définit les équipements de mesure et instruments spécifiques”a la mesyre
dels émissions générées par les MME; il inclut, par référence, les exigénces de ba
cofrespondantes indiquées dans la série CISPR 16 et les autres normes-indiquées dans |

ré
a

érences normatives de la présente Norme. Il définit également.comment configurer

correspondantes.

se
es
et

encer I'EUT, I'AE local et le cablage associé, et fournit les—méthodes de mesyre

Les spécifications relatives aux équipements de mesure, appareils de mesure et procédurgs,
ainsi qu'a la disposition des équipements de mesure utiliSés’sont indiquées dans les norm
de base indiquées dans les tableaux en Annexe A. Saufispécification contraire, les normes
base doivent étre utilisées pour tous les aspects de la<mesure.

En cas de divergences dans les informations ‘présentées dans la série CISPR 16 et

pr

Bsente publication, le contenu de la présente publication est prioritaire.

Legs procédures utilisées pour la mesure des niveaux d'émission dépendent de plusiel
él¢ments. Celles-ci comprennent mais\ne sont pas limitées a:

Si

o letype d'EUT,

e le type d'acces,

o les types de cables utilisés,
e la plage de fréquences,

e |le mode dedenctionnement.

ndrme, il est{soumis aux exigences de chaque type d'accés auquel il satisfait. Lorsqu’
acices esi-specifié par le fabricant pour une utilisation avec des cables blindés et non blindgs,

I'a

ccés doit étre évalué avec les deux types de cébles.

es
de

=

S

un seul ac¢és satisfait a la définition de plusieurs types d'accés définis dans la présente

Ln

6.2 Systémes d'‘hiéte et EUT modutaire

Ce paragraphe décrit comment configurer les EUT qui sont un systéme d'héte ou modulaire
par nature. Les systémes modulaires peuvent comporter différents types de modules, par
exemple I'EUT peut étre:

e un module externe, par exemple une télécommande infrarouge;
e un module interne, par exemple un disque dur informatique;
e un module enfichable, par exemple une carte mémoire;

e un module monté, par exemple une carte son ou une carte vidéo.

Les modules destinés a étre commercialisés et/ou vendus séparément d'un hbéte doivent étre
évalués avec au moins un systéme hote représentatif. Les modules peuvent étre internes,
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montés, enfichables ou externes comme illustré dans la Figure 2. Les accés d'un module
évalué doivent étre terminés conformément a I'Annexe D. Les fonctions du dispositif hote qui
sont spécifiques au module évalué doivent étre exécutées pendant les mesures. Les modules
satisfaisant aux exigences de la présente publication dans un hote représentatif sont destinés
a satisfaire aux exigences de la présente publication lorsqu'ils sont utilisés dans un hbte.
L'hote et les modules utilisés pendant les mesures doivent étre listés dans le rapport d'essais.

Hoéte

.

Module interne

Module enfichable

- Module externe connectéé
Module monté par cable
I

Module monté Cébles

i Module enfichable :

. Module externe
Module interne (telécommande infrarouge,
par exemple)

IEC

Figure 2 — Exemple de systéme-hote avec différents types de modules

Lgs modules dont la fonctionnalitécet la connectivité leur permettent d'étre enfichablegs,

applicables. Mais, lorsqu'on peut observer qu'une configuration particuliére fournit le pire des

Ca

in{arnes, montés et/ou externesy doivent étre mesurés dans chacune des configurations

, la mesures dans la pire eonfiguration est suffisante pour montrer la conformité.

Ldrsque I'EUT est un hote; il doit étre configuré avec les modules de maniére a ce quelle

sygtéme qui en résultesoit représentatif de I'utilisation type.

Si

D4

la [zone.dé mesure.

6.3 Procédure de mesure

I'EUT est un.module, I'hote est considéré comme un AE.

ns le cas de modules enfichables, montés, externes ou internes, I'héte doit étre situé daps

Les mesures doivent étre effectuées comme suit:

e a l'aide des méthodes et procédures de mesure appropriées indiquées dans le
Tableau A.1, le Tableau A.8 et en Annexe C, et de I'EUT stimulé conformément a

I'Annexe B;

e avec I'EUT, I'AE local et le cablage associé configurés et agencés, et avec les accés
chargés, comme illustré au 6.2 et en Annexe D;

e conformément aux informations justificatives et clarifications définies ailleurs dans la
présente publication.

De plus, pendant les mesures exploratoires, la disposition de I'EUT, la disposition de I'AE
local et le positionnement des cables doivent varier la plage de positionnement type et normal
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pour essayer de déterminer I'agencement des cables offrant le niveau d'émission maximum,
comme décrit en Annexe D.

La disposition pour la mesure formelle doit étre représentative d'une disposition type de I'EUT,
de I'AE local et du cablage associé.

La mesure est effectuée avec I'EUT et/ou I'AE disposés comme équipement posé au sol,
équipement de table ou des combinaisons de ces dispositions, comme défini en D.1.1 et
illustré a la Figure D.2 a la Figure D.12.

Pqur certains produits, il n'est pas toujours évident de savoir comment il convient de dispoger
I'ElUT et/ou I'AE. Ceci peut étre di aux diverses configurations de I'EUT réalisables en
fonpction des limitations physiques ou fonctionnelles. Des exemples de ces dispositions
comprennent:

e | équipement mural, monté au plafond ou monté sur chéassis,
e | équipement portatif,

e | équipement porté sur soi.

P4r exemple, un vidéoprojecteur peut étre positionné de différentes fagcons par rapport aux

murs, au plafond ou au plancher d'une piéce. D.1.1 fournit les informations complémentaires
nécessaires pour configurer I'EUT afin de simuler ces types, de dispositions.

7 | Documentation des équipements

La documentation a I'attention de I'utilisateur etiou le manuel d’utilisation doit contenir des
infErmations détaillées sur toute mesure devant étre prise afin que I'acheteur ou l'utilisatgur
asisure la conformité CEM de I'EUT avec.dés exigences de la présente publication. Un
exemple serait la nécessité d’utiliser~.des cables blindés ou spéciaux, tels que [le
caplage CAT5 UTP ou CAT6 STP défini dans I'lSO IEC 11801.

Il convient que le manuel d'utilisation de I'équipement satisfaisant aux exigences de la classe
A de la présente publication cemporte un avertissement stipulant que cet équipement pourrgit
crger des interférences radioSPRar exemple

Avertissement: La_mise en service de cet équipement dans un environnement
résidentiel pourrait’'créer des interférences radio.

8 | Applicabilité

Les mesures,'doivent étre effectués sur les accés correspondants de I'EUT conformément aux
tableaux-appropriés indiqués en Annexe A.

Ldrsgu'un fabricant détermine, a partir des caractéristiques électriques et de I'usage prévu fde
I'EUT, qu'unmeou piusieurs mesures sont imutites, ta—decision et tajustificatiomrde e pas
effectuer ces mesures doivent étre consignées dans le rapport d'essais.

Le tableau suivant montre la fréquence maximale jusqu'a laquelle les mesures des émissions
rayonnées doivent étre effectuées.

A partir de la valeur de F,, le Tableau 1 spécifie la fréquence maximale applicable pour les
limites indiquées dans le Tableau A.3 ou le Tableau A.5.
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Tableau 1 - Fréquence maximale exigée pour la mesure des émissions rayonnées

Fréquence interne maximale Fréquence mesurée maximale
(Fy)
F, <108 MHz 1 GHz
108 MHz < F, < 500 MHz 2 GHz
500 MHz < F, <1 GHz 5 GHz
F,>1GHz 5 x F, jusqu'a maximum 6 GHz

NOTE 1 Pour les récepteurs de radiodiffusion FM et TV, F, est déterminée a partir de la fréquence
maximale générée ou utilisée, hors oscillateur local et fréquences ajustées.

NOTE 2 F, est définie dans 3.1.18.

NOTE 3 Pour les systémes de réception satellite a usage en extérieur, la fréquence mesuréeymaximale
doit étre 18 GHz.

Logrsque F, n'est pas connue, les mesures des émissions rayonnées doivent étre effectuées

jusqu'a 6 GHz.

Les exigences générales relatives a la compilation d'un rapport d'essais a partir de 5.10

Rapport d'essais

He

I"'$O IEC 17025:2005, peuvent étre consultées en Annexe F. Des détails suffisants doivgnt

copfiguration des mesures pour les mesures formelles, si approprié.

Le rapport d'essais doit indiquer le mode defonctionnement de I'EUT et comment ses acc

e fournis pour faciliter la reproductibilité des mesures. Ceci doit inclure les photos de

la

es

sont utilisés (voir Annexe B). Le rapport d'essais doit clairement indiquer si le produit satisfpit

aux limites de la classe A ou de la classé B définies en Annexe A.

Pqur chaque article de tableau applicable de I'Annexe A, le rapport d'essais doit comprendre

le$ résultats de mesure d’au minimum six des émissions les plus élevées par rapport a
limite pour chaque type de détecteur,4 a moins que les émissions soient:

Le

e inférieures au seuil.de bruit du systéme de mesure, ou
e inférieures a la-limite de plus de 10 dB.

e l'acces soumis a essai (ainsi que suffisamment d’informations pour I'identifier);

e pour les mesures sur une ligne d'alimentation en courant alternatif, le conductd
soumis a essai, par exemple, la phase ou le neutre;

o |a fréquence et 'amplitude de I’émission;

s résultats doivent comprendre les informations suivantes pour chacune de ces émissiong:

la

ur

e la marge par rapport a la limite spécifiée;
e lalimite a la fréquence de I'émission;

e |e détecteur utilisé.

Le rapport doit indiquer si moins de six émissions dans une plage de 10 dB de la limite sont

ob

4

servées.

Il suffit de montrer la conformité a I'ensemble des limites et des détecteurs, comme décrit de la Figure C.3 a la

Figure C.5.
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NOTE Il peut également étre avantageux d'enregistrer les émissions de 10 dB ou plus au-dessous de la limite. De
plus, I'enregistrement d'autres aspects, ex.: polarisation de I'antenne ou azimut a plateau tournant, peut étre utile.

Les informations suivantes doivent en outre étre consignées dans le rapport d'essais:

e la fréquence F, de la source de fréquence interne la plus élevée dans 'EUT comme
défini en 3.1.18. Cette fréquence peut ne pas étre consignée si les émissions
rayonnées sont mesurées jusqu'a 6 GHz;

o l'incertitude calculée des instruments de mesure pour chaque type de mesure

effectuée (voir Tableau 1 de la CISPR 16-4-2:2011). Aucun signalement n'est exigé si

L] n!
VC|spr oot pPoo ot T PoO

act nac AAfiAL A~y o latvunao do maciira annean el A
ooty P e ot e ouUTrcapPpPToOPTTC

o |a catégorie de cable simulé par I'AAN, lorsque les émissions des accés réseaupar
cable sont mesurées a I'aide d'un AAN. Voir le Tableau C.2;

e la distance de mesure pour les mesures des émissions rayonnées commerdéfini dans
C.2.2.4 et dans le Tableau A.2 au Tableau A.7. Si une autre distance e mesure est
utilisée, le rapport doit inclure une description de la maniére dontyles limites sgnt
calculées.

Dgs informations supplémentaires sont données a I'Annexe F.

10 Conformité a la présente publication

La conformité a la présente publication nécessite que I'EUT satisfasse aux exigences della
classe A ou de la classe B définies en Annexe A, sivapproprié. Un EUT qui satisfait aux
exigences applicables spécifites en Annexe A €stJ considéré comme satisfaisant aEx
exigences dans la plage de fréquences entiére comprise entre 9 kHz et 400 GHz. Aucupe
mesure n'est nécessaire aux fréquences pour lesquelles aucune exigence n'est spécifiée.

Ldrsque la présente publication fournit.\dés options pour des exigences de mesyre
pdrticulieres avec un choix de méthodes)de mesure, la conformité peut étre indiquée par
rapport a une des limites spécifiées a_l'aide de la méthode de mesure appropriée. Lorsque
I'éguipement doit étre soumis a une’houvelle mesure pour prouver la conformité dans|la
présente publication, la méthode'de mesure sélectionnée initialement doit étre utilisée pqur
gdrantir la cohérence des résultats, sauf accord du fabricant d'agir autrement. Les exigences
relatives aux mesures des€missions rayonnées sont définies dans le Tableau A.2 hu
Tgbleau A.7 avec les restrietions et limitations définies dans le Tableau A.1. Les exigences
relatives aux mesures- des émissions conduites sont définies dans le Tableau A.9 pu
Tdbleau A.13 avec lesrestrictions définies dans le Tableau A.8.

La détermination.de la conformité a la présente publication doit étre uniguement basée sur les
contributions de I'EUT. Par exemple, Iorsqu'un AE doit stimuler ou surveiIIer I'EUT, et les

évialué (par’exemple, un AE qui est un module enfichable pour I'EUT), il convient que I'AE
séfectionné satisfasse, si possible, aux limites d'émissions correspondantes. Si I'AE @st
conau, pour generer d'importantes émissions, ces em|SS|ons peuvent etre redwtes au moyen
de
par I'EUT. La configuration pr|V|Ieg|ee est que I'AE soit retiré de la zone de mesure, comme
autorisé par D.1.

La conformité peut étre indiquée en mesurant les émissions de I'EUT lorsqu'il exécute ses
fonctions de maniére simultanée, alternée ou combinaison des deux.

11 Incertitude de mesure

L'incertitude des instruments de mesure doit étre calculée conformément a CISPR 16-4-2 et
consignée comme décrit dans I'Article 9.
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L'incertitude des instruments de mesure ne doit pas étre prise en compte dans la
détermination de la conformité. Se référer a la CISPR TR 16-4-3 comme guide d’applicabilité
des limites aux MME produits en série.
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Annexe A
(normative)

Exigences

1 Généralités

nstituent des événements de claquage a haute tension. Ces émission§/surviennent lorsq

dispositifs multimédia (MME) comportent ou commandent des ipiefrupteurs mécaniqu

i contrélent le courant dans les bobines d'inductance, ou lorsque‘les dispositifs multimédia

ME) comportent ou commandent des sous-systémes qui génerent de I'électricité statiq
Is que les dispositifs de fagonnage). Les limites moyenne$)s'appliquent aux émissio

émissions issues des dispositifs multimédia (MME).

D’
pr

Lo
av|
d'

es

psentées a I’Annexe H pour information.
ccés au réseau d'alimentation secteurf_en courant alternatif définies dans le Tableau A.
présentée en Figure A.1.

70,0 Limites
60,0 TS Quasi-créte

50,0 o Moyenne
2 40,0
o
©

3040

20,0

10,0

0,0
0,15 1,0 10,0 30,0

Fréquence (MHz)

IEC

ues des arcs ou étincelles. Les limites de créte et moyennes s'appliquent aux autres

hutres méthodes de mesure et limites associées pour les RVC et les cellules GTEM sagnt

rsque la valeur limite varie sur une plage de*fréquences donnée, elle change linéairemgnt
ec le logarithme de la fréquence. Par exemple, une représentation graphique des limites

10

Figure A.1 — Représentation graphique des limites pour I'accés au réseau d'alimentation

secteur en courant alternatif définies dans le Tableau A.10

e Lorsque la limite applicable présente un échelon, la valeur inférieure doit étre

appliquée a la fréquence de transition.

e Les mesures doivent étre limitées a ce qui suit:

a) les plages de fonctionnement de tension et fréquence comme spécifié pour I'EUT,

eu égard a la tension d'alimentation et a la fréquence pour le marché prévu
I'EUT.

de
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15

Les mesures aux deux tensions nominales de 230 V (x10 V) et de 110 V (10 V),
utilisant une fréquence de 50 Hz ou de 60 Hz, suffisent normalement pour un EUT

destiné a un usage mondial.

b) les parameétres environnementaux (température, humidité et pression

atmosphérique) spécifiés pour I'EUT.

Aucun paramétre environnemental supplémentaire n’est défini. Les mesures ne

doivent pas étre répétées dans plusieurs ensembles de parameétr
environnementaux.

Si différents détecteurs ont été spécifiés, I'EUT doit étre évalué en utilisant tous |

es

es

A2

L'EUT est considéré satisfaire totalement aux«exigences relatives aux émissions rayonné
dans la présente publication lorsqu'il s'estrevélé étre conforme aux limites applicabl
c%mme indiqué dans le Tableau A.2 au Tableau A.7 a I'aide des exigences spécifiées da
ticle des tableaux correspondant.5

I'a

La conformité peut uniqguement étre;démontrée aux distances de mesure pour lesquelles d

détecteurs correspondants en fonction des limites appropriées. Cette procédure pe
étre optimisée en utilisant les arbres de décision définis de la Figure C.3 a
Figure C.5.

Pour les interfaces Ethernet, les mesures sont exigées au débit de données” maxin
pris en charge par l'interface.

La validation des équipements de mesure doit étre effectuée conformément a la norn
de base correspondante et, aux fins de la présente publication, peut étre limitée a
plage de fréquences si des exigences sont définies en Annexe A,

Les équipements pourvus d’'un accés d’alimentation gontinue raccordés a
convertisseur courant alternatif/courant continu dédié sent“considérés comme étd
alimentés avec du courant alternatif du secteur et ddivent étre mesurés avec
convertisseur de puissance. Lorsque le convertisseut{de puissance est fourni par
fabricant, le convertisseur fourni doit étre utilisé.

Exigences relatives aux émissions rayonnées

ut
la

al

ne
la

Ln
nt
un
le

mesures de validation de I'équipement de mesure (ou de site) conforme existent pqur

I'équipement de mesure utilisé.

Ldrsque les limites dans~“une plage de fréquences sont indiquées pour différents typ
d'equipements de mesudre et/ou distances, il est uniguement nécessaire d'effectuer |

es

mesures a l'aide~d'Une combinaison d'équipements de mesure et distance. La méme

combinaison doit étre utilisée pour toutes les fréquences dans la plage.

5 Dans la présente publication, les articles des tableaux sont référencés a I'aide d'un format x.y, ou x indique le
tableau et y indique lI'article référencé par ligne dans le tableau. Par exemple, I'Article de tableau A1.2
correspond au Tableau A.1, Article (ligne) 2.
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Tableau A.1 — Emissions rayonnées, normes de base et limitation relative
a l'utilisation des méthodes particuliéres

Article Equipement Méthode de Mesure Limitations et clarifications

de de mesure validation

tableau Procédure Disposition

A1.1 SAC ou OATS 5.3 de 7.3 de Annexe D La largeur maximum de I'EUT, de I'AE

avec cache de | CISPR 16-1- CISPR 16-2- local et du cablage associé, doit étre
protection 4:2010/AMD1: | 3:2010 comprise dans le volume d'essai
étanche 2012 comme démontré pendant la validation
du site d'essai NSA.
Il n'est pas nécessaire que le volume
de mesure validé englobe I'AE [oc4l et
le cablage associé qui sont gifiés pu-
dessous du RGP ou du plateau
tournant, ou situés a distance, compme
décrit dans D.1.
Les figures de vgérification de NSA|pour
équipements de-5/m sont présentées
au Tableau/€.3:
A1.2 OATS sans 5.2 de 7.3 de Annexe D Les figures de vérification de NSA|pour
cache de CISPR 16-1- CISPR 16-2- équipements de 5 m sont présentées
protection 4:2010/AMD1: | 3:2010 au Tabteau C.3.
étanche 2012

A1.3 FSOATS 8.3 de 7.6.6 de Annexe D Un équipement valide par rapport aux
CISPR 16-1- CISPR 16-2- exigences FSOATS doit étre utilisé
4:2010/AMD1: | 3:2010 pour les mesures au-dessus de 1 GHz.
2012 L'EUT, I'AE local et le cablage asspcié,

doivent étre compris dans le volunje de
mesure comme démontré pendant|la
validation du site d'essai.

Un FSOATS peut étre un SAC/OATS
avec absorbeur RF sur le RGP ou une
FAR.

A1.4 FAR 5.4.7 de Annexe C et Annexe D Cet article de tableau s'applique alix
CISPR 16-1- 74de mesures d’émissions rayonnées
4:2010/AMD1: +'€ISPR 16-2- jusqu'a 1 GHz pour une configuratfon
2012 3:2010 d'EUT dans la disposition de table

comme illustré dans la Figure D.11 et
dans la Figure D.12.

Lorsque la méme piéce doit étre
utilisée pour les essais des émissipns
rayonnées au-dessus de 1 GHz,

appliquer I'article de tableau A.3 e
utiliser la piéce comme un FSOAT

U7

La largeur et la hauteur maximales
d'un EUT, de I'AE local, y compris|les
cables connectés a I'AE local, doijent
étre inférieures a la moitié de la
distance de mesure, comme démoptré
durant la validation du site d'essai

le cas échéant la hauteur de I'EUIT

comprend 0,8 m du cable exposé a la
verticale.

Le cas échéant, la largeur de I'EUT
comprend 0,8 m du céble exposé a
I'horizontale.

NOTE Conformément a I'Article 2, la version de la CISPR 16-1-4 est la CISPR 16-1-4:2010/ AMD 1:2012.
La version de la CISPR 16-2-3 est la CISPR 16-2-3:2010/ AMD 1:2010.
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Tableau A.2 — Exigences relatives aux émissions rayonnées jusqu'a 1 GHz
pour les équipements de la classe A

Article Plage de Mesure Limites de la classe A
de fréquences dB(uV/
tableau q Equipement Distance Type de (V/m)

MHz (voir m détecteur /
Tableau A.1) largeur de
bande
A2.1 30 a 230 40
OATS/SAC 10
230 & 1 000 Quasi-crtet 47
A2p 30 4 230 120 kHz 50
OATS/SAC 3
230 a 1000 57
A2[3 30 a 230 42 =35
- FAR 10
230 a 1000 Quasi-créte / 42
A2 30 4 230 120 kHz 52 - 45
FAR 3
230 a 1000 52

Appliquer uniqguement A2.1 ou A2.2 ou A2.3 ou A2.4 sur la totalité de la plage de fréquences.

Tableau A.3 — Exigences relatives aux émissions rayonnées a des fréquences
supérieures a 1 GHz pour les équipements'de la classe A

Article Plage de Mesure Limites de la classe|A
d¢ fréquences dB(pV/
tabléau q Equipement Distance Type de (kV/m)

MHz (voir m détecteur /

Tableau A.1) largeur de

bande
A3|1 1000 a 3000 Moyenne / 56
3000 & 6 000 1 MHz 60
- FSOATS 3

A3[2 1 000 a 3000 Créte / 76
3000 4 6 000 1 MHz 80

Appliquer A3.1 et A3.2 dans la plagetde*fréquences entre 1 000 MHz et la fréquence maximale exigée de la mpsure
dérivée du Tableau 1.

Tableau A.4 “EXxigences relatives aux émissions rayonnées jusqu'a 1 GHz

pour les équipements de la classe B

Article Plage.de Mesure Limites de la classe|B
dd fréquences dB(uV/
tabléau b Equipement Distance Type de (V/m)

MHz (voir m détecteur /
Tableau A.1) largeur de
bande
A4 30 a 230 30
- OATS/SAC 10
230 41000 Quasi-créte / 37
A4.2 30 4 230 120 kHz 40
OATS/SAC 3
230 a 1000 47
A4.3 30 a 230 32-25
- FAR 10
230 a1 000 Quasi-créte / 32
A4.4 30 a 230 120 kHz 42 - 35
FAR 3
230 a 1 000 42
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Appliquer uniquement I'article de tableau A4.1, A4.2, A4.3 ou A4.4 sur la totalité de la plage de fréquences.

Ces exigences ne sont pas applicables a I'oscillateur local ni aux fréquences harmoniques des équipements couverts
par le Tableau A.6.

Tableau A.5 — Exigences relatives aux émissions rayonnées a des fréquences

supérieures a 1 GHz pour les équipements de la classe B

Article Plage de Mesure Limites de la classe B
de fréquences dB(uV/m)
tabldau Equipement— | Distance Type de
MHz (voir m détecteur /
Tableau A.1) largeur de
bande
A5)1 1 000 a 3000 Moyenne/ 50
3000 & 6 000 1 MHz 54
- FSOATS 3
A5J2 1 000 a 3000 Créte / 70
3000 & 6 000 1 MHz 74

Appllquer A5.1 et A5.2 dans la plage de fréquences entre 1 000 MHz et la fréquence”maximale exigée de la m4g

dériyée du Tableau 1.

sure

Tableau A.6 — Exigences relatives aux émissions rayonnées par les récepteurs FM

Artigle Plage de Mesure Limite de la
de fréquences classe B dB(uV/m
tablgau MHz
Equipement Distance Type de Fondamental | Harmagniqu
(voir m détecteur / es eg
Tableau A.1) Largeur de
bande
AB.I1 30 & 230 43
230 a 300 OATS/SAC 10 50 43
300 a 1000 Quasi-créte / 49
230 a 300 QAT S/SAC 3 60 52
300 a 1 000 56
AB.B 30 a 230 52 — 45 44 (37
230 2300 FAR 10 45 37
300.a-17000 Quasi-créte / 45 41
AB.4 30 & 230 120 kHz 62 - 55 54 |47
230 a 300 FAR 3 55 47
300 a 1 000 55 51

Appliguerumquemernt AST A2 A6 S oo AS A4 sur to totatite deta prage defréguerces:

Ces limites étendues s’appliquent uniquement aux émissions aux fréquences fondamentales et harmoniques du LO. Les
signaux a toutes les autres fréquences doivent satisfaire aux limites décrites dans le Tableau A.4.
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Tableau A.7 — Exigences relatives aux unités extérieures

des systémes de réception domestique par satellite

Article Plage de Mesure Limites Applicable a
de fréquences - - Classe B
tableau MHz Equipement Distance Type de
(voir m détecteur /
Tableau A.1) largeur de
bande
A7.1 30 a 1000 SAC / OATS/ Voir Quasi-créte / Voir
FAR Tableau 120 kHz Tableau
A4 AL
AT |2 1000 a 2500 FSOATS 3 Moyenne / 1 MHz 50 Fuite du LO local-et
dB(uV/m) | émissions rayonnées
- parasites provenant{de
2500 a 18 000 64 I'EUT, dan's)la zone|a
dB(uV/im) | rextéreura +7° de |'axe
du faisceau principgl.
Vioir, Figure H.1
A7]3 1 000 a 18 000 FSOATS 3 Moyenne / 1 MHz 37 Fuite du LO provenant
dB(uVim)s| de I'EUT, dans la zdne
- située a l'intérieur a|£7°
A7l4 1000 a 18 000 Conduites Ss.0. Moyenne / 1 MHz 30 de I'axe du faisceau
(Article H.4) dB(AV/m) | principal. Voir

Figure H.1

Pour|de plus amples détails sur la configuration de I'EUT, voir Annexe H.

Pour|les mesures des émissions rayonnées a des fréquences jusqu'a 1 GHz, les exigences définies au Tableau A.4

doivgnt étre satisfaites.

Appliiquer les limites appropriées sur la totalité de la plage de fréquences.

Appliquer les limites définies dans I'article de tableau A7.1 et A2 Appliquer également les limites définies dans I'art

de tapleau A7.3 ou A7.4.

cle

A3

L'EUT est considéré comme satisfaisant aux exigences relatives aux émissions conduit
lofsqu'il s'est révélé conforme:a toutes les limites applicables comme indiqué du Tableau A.
au Tableau A.13. Les méthodes de mesure exigées sont indiquées au Tableau A.8.

Exigences relatives aux émissions conduites
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Tableau A.8 — Emissions conduites, normes de base et limitation relative a I'utilisation
des méthodes particuliéres

Article | Dispositif de | Norme de base Méthode de Dispositif de Procédure de mesure et
de couplage validation mesure clarifications
tableau
A8.1 AMN Article 7 de Article 4 de Annexe D Utiliser les procédures de
CISPR 16-2- CISPR 16-1-2:2003 mesure définies dans C.3.
1:2008
Les exigences en matiére
d'impédance et de phase de la
CHSPRt6=2danst= ;Iage
0,15 MHz a 30 MHz
s'appliquent.
A8.2 AAN Article 7 de Article 7 de Annexe D et Utiliser les proceédures de
CISPR 16-2- CISPR 16-1-2:2003 C.4.1.1 mesure définies dans
1:2008 appliquant les I'Article C.3yet en C.4.1[1.
exigences du
Tableau C.2 de la En utilisant les clarificafions
présente Norme de C.8.6.
A8.3 Sonde de Article 7 de 5.1 de CISPR 16-1- Annexe D et
courant CISPR 16-2- 2:2003 C4.1.1
1:2008
A8.4 CVP Article 7 de 5.2.2 de CISPR 16-1- | Annexe D-et
CISPR 16-2- 2:2003 C4.1.4
1:2008
A8.5 Réseaux S.0. C.4.2 C4.2 Utiliser les procédures de
d'adaptation mesure définies dans {.4.2 pour
et de la mesure des tensions
combinaison d'émissions indésirables a un
pour la acceés syntonisateur de
mesure de récepteur de radiodiffugion
tension en TV/IFM
75 Q
A8.6 Réseau S.0. C.4.3 C4.3 Utiliser les procédures de
d'adaptation mesure définies dans {.4.3 pour
pour la la tension de signal et
mesure de d'émission désirée a I'gccés de
tension en sortie de modulateur RF.
75 Q
NOTE Conformément a I'Article 2,\la/version de la CISPR 16-1-2 est la CISPR 16-1-2:2003/ AMD 1:2004/ AMD Z4:2006. La
versipn de la CISPR 16-2-1 est |1a.CISPR 16-2-1:2008/ AMD 1:2010 /AMD2:2013.
Tableau A.9 — Exigences relatives aux émissions conduites des accés d'alimentation
secteur en courant alternatif des équipements de la classe A
Applicable a
1. Acceés auréseau d'alimentation secteur en courant alternatif (3.1.1)
Article Plage de Dispositif de couplage Type de détecteur / Limites de la classp A
e fréquences (voir Tableau A.8) largeur de bande dB(uV)
tableau MHz
A9.1 0,15a 0,5 79
AMN Quasi-créte / 9 kHz
0,5a 30 73
A9.2 0,152 0,5 66
AMN Moyenne / 9 kHz
0,5a 30 60

Appliquer A9.1 et A9.2 sur la totalité de la plage de fréquences.
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Tableau A.10 — Exigences relatives aux émissions conduites des accés d'alimentation
secteur en courant alternatif des équipements de la classe B

Applicable a
1. Acces au réseau d'alimentation secteur en courant alternatif (3.1.1)
Article Plage de Dispositif de couplage Type de détecteur / Limites de la classe B
de fréquences (voir Tableau A.8) largeur de bande dB(uV)
tableau MHz
AT u,‘lSéu,S 6656
0,5a5 AMN Quasi-créte / 9 kHz 56
5a30 60
A10.2 0,15a 0,5 56.a 46
0,5a5 AMN Moyenne / 9 kHz 46
5a30 50
Apgliquer A10.1 et A10.2 sur la totalité de la plage de fréquences.
Tableau A.11 — Exigences relatives aux émissions conduites
en mode asymétrique pour les équipements de classe A
Applicable a
1. alccés de réseau cablé (3.1.32)
2. accés a fibres optiques (3.1.25) avec blindage métallique ou éléments de tension
3. ports d'antenne (3.1.3)
Artjcle Plage de Dispositif de couplage Type de détecteur / Limites de Limites d¢
de fréquences (voir Tableau A.8) largeur de bande tension courant
tableau MHz de la classe A de la class¢ A
dB(uv) dB(uA)
A1 0,15a0,5 97 a 87
AAN Quasi-créte / 9 kHz
0,5a 30 87
S.0.
0,15a0,5 84a74
AAN Moyenne / 9 kHz
0,5a 30 74
A11.2 0,15a0,5 CVP 97 a 87 53a43
Quasi-créte / 9 kHz
0,54 30 et.sonde de courant 87 43
0,15a0,5 CVP 84 a74 40 a 30
Moyenne / 9 kHz
0,5430 et sonde de courant 74 30
A11.3 0s1%% 0,5 53 a43
Sonde de courant Quasi-créte / 9 kHz
0,5a 30 43
S.0.
0,15a0,5 40 a 30
Sonde de courant Moyenne / 9 kHz
05a30 36

Le choix du dispositif de couplage et de la procédure de mesure est défini en Annexe C.

Les accés d’alimentation en courant alternatif qui ont aussi une fonction d'accés de réseau céablé doivent satisfaire
aux limites indiquées dans le Tableau A.9.

La mesure doit couvrir la totalité de la plage de fréquences.

L'application des limites de tension et/ou de courant dépend de la procédure de mesure utilisée. Voir le Tableau C.1
pour I'applicabilité.

Les essais sont exigés a une seule tension et fréquence d'alimentation de I'EUT.

Applicable aux acceés listés ci-dessus et utilisés pour le raccordement a des cables de plus de 3 m.
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Tableau A.12 — Exigences relatives aux émissions conduites
en mode asymétrique pour les équipements de classe B

Applicable a
1. accés de réseau cablé ((3.1.32)
2. acces a fibres optiques (3.1.25) avec blindage métallique ou éléments de tension
3. acces syntonisateurs de récepteur de radiodiffusion (3.1.8)
4. ports d'antenne (3.1.3)
Article Plage de Dispositif de couplage Type de détecteur / Limites de Limites de
de fréquences (voir Tableau A.8) largeur de bande tension courant
talllea MHAz de Ta classe B de Ta class¢ B
dB(uV) dB(pA)
A12.1 0,15a0,5 84a74
AAN Quasi-créte / 9 kHz
0,5a 30 74
S.0.
0,15a0,5 74 a2 64
AAN Moyenne / 9 kHz
0,5a30 64
A1R.2 0,15a0,5 CVP 84.274 40 a 30
Quasi-créte / 9 kHz
0,5a30 et sonde de courant 74 30
0,15a0,5 CVP 74 a2 64 30a20
Moyenne / 9 kHz
0,54 30 et sonde de courant 64 20
A12.3 0,15a0,5 40 a 30
Sonde de courant Quasi-créte / 9 kHz
0,5a 30 30
S.0.
0,15a0,5 30a20
Sonde de courant Moyenne / 9 kHz
0,5a 30 20

Le

hoix du dispositif de couplage et de la procédure de mesure est défini en Annexe C.

Les| accés blindés, accés syntonisateurs de récepteur de radiodiffusion TV inclus, sont mesurés avec

impgdance en mode commun de 150 Q. Ceci est'genéralement accompli avec le blindage terminé par 150 Q
terre.

Les

aux limites indiquées dans le Tableau A.10:

La

mesure doit couvrir la totalité de“la.plage de fréquences.

L'application des limites de tension et/ou de courant dépend de la procédure de mesure utilisée. Voir le Tableau
pour I'applicabilité.

La

nesure est exigée d.une seule tension et fréquence d'alimentation de I'EUT.

Applicable aux acéés-listés ci-dessus et utilisés pour le raccordement a des cables de plus de 3 m.

Lne
b la

acces d’alimentation en courant alternatif qui ont aussi une fonction d'accés de réseau cablé doivent satisfpire

C.1
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Tableau A.13 — Exigences relatives aux émissions conduites de tension différentielle
pour les équipements de la classe B

Applicable a
1. Acces syntonisateurs de récepteur de radiodiffusion TV (3.1.8) avec un connecteur accessible
2. Acces de sortie de modulateur RF (3.1.29)

3. Accés syntonisateurs de récepteur de radiodiffusion FM (3.1.8) avec un connecteur accessible

Article Plage de Type de détecteur / Limites de la classe B Applicabilité
de fréquences largeur de bande dB(nV) 75 Q
tableau MHz
Autres Fondamental Harmoniques
es de de
I’oscillateur I’oscillateur
local local
A13.1 30 a 950 46 46 46 Voir 2
950 4 2 150 Pour les fréquences 46 54 54
<1 GHz
A13.2 950 a 2 150 46 54 54 Voir b
Quasi-créte /
A13.3 30 a 300 120 kHz 46 54 50 Voir
300 a 1 000 52
A13.4 30 a4 300 Pour les fréquences 46 66 59 Voir
>1 GHz
300 a 1 000 52
. Créte /
A13.5 30 a 950 1 MHz 46 76 46 Voir ©
950 a 2 150 S.0" 54

Unités de syntonisation (sauf LNB) pour la réception deisignaux satellites.

Récepteurs audio a modulation de fréquence et cartes tuner PC.

Récepteurs de télévision (analogiques ou numériques), efregistreurs vidéo et cartes tuner TV pour|PC
fonctionnant dans des canaux entre 30 MHz et 1 GHz, et ré€épteurs audionumériques.

Autoradios a modulation de fréquence.

Applicable aux EUT avec accés de seortie de modulateur RF (par exemple, matériel DVD, enregistreurs vigd
caméscopes et décodeurs, etc.), congus pour le raccordement aux accés syntonisateurs de récepteur
radiodiffusion TV. Les limites_specifiées pour le LO concernent le signal porteur de modulateur RF et
harmoniques.

éo,

es

Le terme "autres" fait référence,a toutes les émissions autres que la fondamentale et les harmoniques du LO.

La mesure doit couvrir la tetalité de la plage de fréquences.

L’EWT doit étre accordé selon le Tableau B.3 et I'article C.4.2.1.
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Annexe B
(normative)

Stimulation de I'EUT pendant la mesure
et spécifications relatives au signal d'essai

B.1 Généralités

Li présente annexe spécifie les méthodes de stimulation de I'EUT pendant les mesur
d'¢missions.

Les MME ont généralement plusieurs fonctions différentes et de nombreux) modes
fonctionnement associés a chaque fonction.

Pqur chaque fonction ou groupe de fonctions sélectionné pour stimdler I'EUT, un certd
ngmbre de modes de fonctionnement représentatifs, mode faible puissance/veille inclus, d

es

He

étre considéré pour les essais. Les modes qui produisent les émissions les plus élevégs

dgivent étre sélectionnés pour les mesures finales.

L'EUT doit étre utilisé dans les modes sélectionnés tandis que les accés sont stimulgés

cohformément a la présente annexe.

Les émissions des divers acces (comme exigé par' la présente publication) doivent é
mesurées alors que les signaux d'essai appropfi€s sont appliqués comme spécifié dans
présente annexe.

Tqus les accés, haut-parleurs et dispositifs d'affichage inclus, doivent étre stimulés
maniére cohérente avec, et représentative d'une utilisation normale. Les signaux
stimulation, niveaux audio et parametres d'affichage doivent étre sélectionnés en teng
compte de la fonction prévue @e- I'EUT et doivent étre tels qu'ils permettent le b
fonctionnement de I'EUT évalué.

Legs articles suivants fournissent de plus amples détails pour faciliter la reproductibilité en
laboratoires. Une description des méthodes utilisées pour stimuler I'EUT et tous les acc
correspondants doit &fre’ indiquée dans le rapport d'essais. En cas d'écart dans I'applicati
ne des méthodes définies dans la présente annexe (par exemple, utilisation d'un niveau
signal différent guyd'une image différente), une justification doit étre incluse dans le rapp
d'¢ssais.

B2 Stimulation des accés de I'EUT

re
la

de
de

nt
bn

£s
on
de
Drt

B.2. & Signaux-audio

Pour les EUT qui prennent en charge les signaux audio, le signal utilisé pour stimuler I'EUT

doit étre un signal sinusoidal 1 kHz, sauf spécification contraire plus appropriée par
fabricant.

B.2.2 Signaux vidéo

le

Les EUT qui affichent des images vidéo ou les EUT avec des accés qui sont utilisés pour

fournir des signaux vidéo doivent étre stimulés conformément au Tableau B.1 et configurés,
possible, a I'aide des parameétres indiqués dans le Tableau B.2.

Les acces vidéo doivent délivrer des signaux et les images doivent étre affichées selon

Si

le

degré de complexité le plus élevé énuméré dans le Tableau B.1 que I'EUT est capable de
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générer. Cependant, le fabricant peut choisir de stimuler les affichages et accés vidéo en
utilisant l'image texte indiquée dans le Tableau B.1 (Degré de complexité 2) lorsque les
niveaux d'émission utilisant cette image texte ne sont pas réduits par comparaison aux
niveaux d'émission obtenus en appliquant le degré de complexité 3 ou 4.

Tableau B.1 — Méthodes de stimulation des affichages et accés vidéo

Niveau de Affichage de Description Exemples d'équipements
complexité I'image
4 Barres de Image de barre de couleur normalisée avec un petit Téléviseur numérique, bofitier
(m3aximum) | couleur avec élément animé. décodeur, ordinateur| personnel,
élément Ca équipement DVD;~cohsole de jeux
d'image Voir . vidéo, moniteur autophome.
animée
3 Barres de Image de barre de couleur normalisée. Voir °. Téléviseunanalogique, affichage
couleur sur caméra, affichage sur
imprimante photo.
2 Image dans le Si possible, un motif composé de tous les caracteres H Terminal POS, terminal
texte doit étre affiché. La taille de caractére et le nombre de informatique sans fofpctionnalité
caracteres par ligne doivent étre définis de maniere a.ce | graphique.
que le plus grand nombre de caracteres par écran soit
généralement affiché. Si le défilement de texte est pris
en charge a I'écran, le texte doit défiler.
1 Affichage type L'affichage le plus complexe qui peut étre géneré par Un EUT avec affichapes
(mipimum) I'EUT. propriétaires et/ou ngn capable
d'afficher une des imjages ci-
dessus, clavier de mjsique
électronique, téléphdne.

grig.

Cette image affichée est également valide pour les affichagés monochromes qui affichent des barres avec des échelles de

Lorpqu'il y a plusieurs affichages ou accés vidéo, chaque affichage/accés doit étre stimulé de maniére appropriée selon les

dispositions de B.2.2.

Leq images affichées peuvent étre modifiées; si  nécessaire pour stimuler les principales fonctions de I'EUT.|Si possible, il
corlvient que ces modifications soient limitéesa la moitié inférieure ou supérieure de la zone d'affichage de mahiére a ce que

I'image définie dans le tableau remplisse la_majorité de I'affichage.

Polr les téléviseurs analogiques, il éonvient que seules les barres de couleur soient affichées, définies avec la cpmplexité 3.

Leqd exemples de barres de couleur exigés avec la complexité 3 et 4 sont 100/0/100/0 ou 100/0/75/0 barres, t¢l que spécifié

darls la Recommandation UIT-R-BT.471-1.

Tableau B.2 — Paramétres d'affichage et vidéo

Fonction Réglage
Accélération matérielle Maximum.
Réglages-g-éeran Résetution-—effieace-maxdmale{y-ecompristes+églages-depixeletdefréduence de
trame).

Qualité de la couleur

Profondeur de bit de couleur maximale.

Luminosité, contraste, saturation de Utiliser les réglages d'usine par défaut ou les réglages types.

couleur

Autres

Ajusté pour obtenir une image type a I'aide des réglages offrant la performance
maximale.

B.2.3 Signaux de radiodiffusion numérique

Les exemples de spécifications relatives aux signaux de radiodiffusion numérique sont
illustrés dans le Tableau B.4.
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B.2.4 Autres signaux

Les autres acces doivent étre stimulés a I'aide des méthodes définies dans le Tableau B.3.

Tableau B.3 — Méthodes utilisées pour stimuler les acces

Acceés Méthodes utilisées pour stimuler les acceés

Acces La modulation de la porteuse du signal RF doit étre réglée en fonction du systeme auquel est
syntonisateur de destiné 'EUT.
récepteur de

radtodiffusi Sauf spécification contraire le niveau du signal d’entrée aux acces correspondants doit étre
TOUTTTUS1TUTI

suffisant pour fournir une image et/ou un son exempt de bruits.

De plus, se référer a B.2.1 et B.2.2

Des exemples de spécifications relatives aux signaux de radiodiffusion numériqué-pour les
acceés de récepteurs de radiodiffusion numérique apparaissent dans le Tableau'B.4.

Les émissions rayonnées et les émissions conduites d’accés d’alimentation'secteur d’'un EYT
doté de fonctionnalité de réception de radiodiffusion doivent étre évaluéés avec le réceptel
réglé sur un canal dans chaque mode de réception, par exemple: TV analogique, DVB-T,
DVB-C, radio analogique, radio numérique, etc.

=

Pour des lignes directrices relatives a la méthode de détermination.du ou des canaux pour
les mesures conduites sur I'acces syntonisateur de récepteur-de-radiodiffusion, voir C.4.2.1.

Acteés de réseau Un signal représentatif doit étre défini par le fabricant.
cablé
Pour les accés supportant du trafic Ethernet (par exemple 100Base-T, 1000Base-T) et
pouvant fonctionner a des débits multiples, les mesures peuvent étre limitées au mode danp
lequel 'EUT fonctionne a son débit maximal.

Lors d’essais sur un EUT transmettant du trafic Ethernet 10Base-T, les dispositions suivan{es
s’appliquent:

Pour que les mesures des émissions fiables soient représentatives d'une utilisation LAN
élevée, on doit uniquement créer une\condition d'utilisation LAN de plus de 10 % et souten
ce niveau pendant au minimum 250;ms. |l convient que le contenu du trafic d’essai soit
composé de messages périodiques-et pseudo-aléatoires afin d'émuler les types réalistes d¢
transmission de données. (Exemples de messages pseudo-aléatoires: fichiers qui sont
compressés ou cryptés.

=

Exemples de messagespériodiques: fichiers graphiques non compressés, vidages de
mémoire, mises a jour'd‘écran, images de disque). Si le réseau local maintient la

transmission pendant.des périodes de veille, des mesures doivent également étre effectuégs
pendant ces périodes de veille.

Tops les accés non | Un signal représentatif doit étre défini par le fabricant.
définis ci-dessus
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Tableau B.4 — Exemples de spécifications de signal de radiodiffusion numérique

Généralités DVB ISDB ATSC DMB-T
Norme TR 101154 - Norme ATSC A/65 Systéme A
(DAB/Eureka-147)
Codage source MPEG-2 vidéo MPEG-2 vidéo MPEG-2 vidéo H.264/MPEG-4 AVC
MPEG-2 audio MPEG-2 audio AC-3 audio
Codage de Option Option Option Option
données
Flux élénremtaire Barrede \.uuicula, Barrede quiUulb, Barrede \.uuicula, avecT Barredecouten S, avec
vidéo avec petit élément avec petit élément petit élément mobile petit élément mobile
mobile mobile
Débit binfaire 6 MBit/s 6 MBit/s 6 MBit/s (1 ~ 14) Mbit/s
vidéo
Flux élémentaire 1 kHz/plage totale — 1 kHz/plage totale — 1 kHz/plage totale —6 dB 1 kHz/plage totdle —6 dB
audio popr 6 dB 6 dB
mesure de
référence
Flux élémentaire 1 kHz/silence 1 kHz/silence 1 kHz/silence 1 kHz/silence
audio popr
mesure de bruit
Débit binfaire 192 kbit/s 192 kbit/s 192 kbit/s 192 kbit/s
audio
TV terrestre DVB-T ISDB-T ATSC DMB-T
Norme EN 300 744 ARIB STD-B21 ATSC 8VSB Systéme A
ARIB STD-B31 (DAB/Eureka-147)
Niveau 50 dB(unV)/75 Q-VHF 34 dB(unV) a 54 dB(uV) 18 dB(nV) ~ 97 gB(nV)
B Il 89 dB(uV)/75 Q (avec ATSC 64)
54 dB(uV)/75 Q-UHF
B IV/IV
Canal 6 a 69 - 2a69 -
Fréquenge - 470(MHz a 770 MHz, 174 MHz ~ 216 MHz
bande passante
57 MHz
Modulatipn OFDM OFDM 8 VSB ou 16 VSB DQPSK, Transnjission:
OFDM
Mode 2kou8k 8k, 4k, 2k - -
Schéma de 16 ou 64 QAM ou QPSK, DQPSK, 16 - -
modulatipn QPSK QAM,
64 QAM
Intervallg de 1/4¢.1/8, 1/16, 1/32 1/4, 1/8, 1/16, 1/32 - -
garde
Débit de|codage 1/2, 213, 3/4, 5/6, 7/8 1/2, 213, 3/4, 5/6, 7/8 2/3 -
Débit binaire utite MBits variables - 19,39 MBit/s -

Débit binlairs 31 668 MBit/s 23 234 MBit/s

d'information: max

TV par satellite DVB-S DVB-S (satellite de ISDB-S (satellite de Néant
communication) diffusion)

Spécification EN 300 421 ARIB STD-B1 ARIB STD-B20 -

ARIB STD-B21

Niveau 60 dB(uV)/75 Q 48 dB(nV) a 48 dB(nV) a -
81 dBuV/75 Q 81 dB(uV)/75 Q

Fréquence 0,95 GHz a 2,15 GHz 12,2 GHz a 12,75 GHz 11,7 GHz a 12,2 GHz -

Fréquence 1" IF

1 000 MHz a
1 550 MHz, bande
passante 27 MHz

1032 MHz a 1 489 MHz,
bande passante
34,5 MHz

12,6 GHz 4 12,75 GHz

11,7 GHz 4 12,2 GHz
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Généralités

DVB

ISDB

ATSC

DMB-T

Modulation QPSK QPSK TC8PSK, QPSK, BPSK
Débit de codage 3/4 1/2, 2/3, 3/4, 5/6, 7/8 2/3(TC8PSK), 1/2, 2/3,
3/4, 5/6, 7/8(QPSK,
BPSK)
Débit binaire utile 38,015 MBit/s 29,2 MBits/s (r = 3/4) -
Débit binaire - 19,4 MBit/s a -
d'information 34,0 MBit/s
Débit binaire - 34,0 MBit/s 52,17 MBit/s
d'informdtion: max
TV par c@ble DVB-C ISDB-C ATSC
Spécificgtion EN 300 429 JCTEA STD-002 ANSI/SCTE 07
ES 201 488 JCTEA STD-007
ES 202 488-1
EN 302 878 (DOCSIS)
Niveau 67 dBuV a 75 Q pour | 49 4B(uV) a 60 dB(nV)/75 Q
256 QAM 81 dB(nV)/75 Q
60 dBuV a 75 Q pour (64 QAM)
64 QAM TDB (256 QAM)
Fréquenge 110 MHz a 862 MHz 90 MHz & 770 MHz, 88 MHz a 860 ‘MHz
bande passante 6 MHz
Modulatipn 16/32/64/128/256 QAM | 64 QAM ou 256 QAM 64 QAMou 256 QAM
Débit binaire utile 38,44 MBit/s (64 QAM) | - 26,970 MBit/s (64 QAM),
et 51,25 MBit/s 38,810 MBit/s (256 QAM)
(256 QAM) a
6,952 Mbaud (canal
8 MHz)
Débit binaire de 41,71 MBit/s (64 QAM) | 31,644 MBit/s (64 -
transmisgion 55 62 MBit/s QAM)
’ ! 42,192 MBitts (256
(256 QAM) a QAM) (
6,952 Mbaud (canal
8 MHz)
Débit binfaire 51,25 MBit/s 29,162 MBits/s -
d'informgtion (256 QAM) a 38,883 MBits/s (256
6,952 Mbaud (canal QAM)
8 MHz)
Voie de fetour - - 5 MHz a 40 MHz, QPSK
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Annexe C
(normative)

Procédures de mesure, instruments et informations justificatives

C.1 Généralités

Laprésente annexe fournit des mformations SUppiementaiTes, procedures de mesure et
exjigences pour compléter les références normatives définies dans le Tableau A.1 “et|le
Tdbleau A.8. Des informations justificatives supplémentaires sont également fournies gn
Annexe G (informative).

Cg¢tte annexe est divisée en 3 articles principaux:

C.R Instruments et informations justificatives;
C.B Procédures de mesure générales;
C.A Procédures de mesure relatives aux MME.

C{2 Instruments et informations justificatives

C.R.1 Généralités

Chaque appareil de mesure doit satisfaire aux exigences de base appropriées définies daps
le$ normes de base indiquées dans le Tableau Axl\et le Tableau A.8.

C.R.2 Utilisation de la série CISPR 16 comme norme de base
Cc.Rp.21 Généralités

Lg récepteur de mesure doit satisfaire aux spécifications appropriées de la CISPR 1641-
1:2010, définies dans I'Article 2. Les détecteurs et bandes passantes doivent étre utilisgs
comme spécifié dans les tableaux appropriés en Annexe A. Lorsque cette publication spécifie
I'utilisation d'un détecteur_de)valeur moyenne, le détecteur de valeur moyenne linéaire défjni
dans I'Article 6 de CISPR\16-1-1:2010 doit étre utilisé.

Si[le niveau d'une~émission isolée dépasse une limite correspondante, il doit étre ignoré) a
condition que les deux conditions suivantes soient satisfaites lorsque la mesure est effectug
sur un intervalle-de deux minutes:

D
@

1)| I'émissien ne dépasse pas la limite pendant plus de 1 s;
2)|I'émission ne dépasse pas la limite plus d'une fois dans une période d'observation de 15|s.

On-doitveiller 3 éviter toute cllrr\hnrgn du eyci‘bmn de mesure. - \Voir- Anhexe-E.

Les instruments de mesure équipés de présélecteurs RF, qui suivent automatiquement la
fréquence balayée, doivent avoir un temps de mesure suffisamment long sur chaque
fréquence pour éviter les erreurs des valeurs d'amplitude mesurées.

Lors de l'utilisation d'analyseurs de spectre pendant les mesures exploratoires (voir C.3.2), il
convient que la bande passante vidéo de l'instrument de mesure soit égale ou supérieure a la
bande passante de résolution afin de ne pas influencer les résultats de mesure. D'autres
réglages de résolution et de bande passante vidéo peuvent étre utilisés, mais il convient de
veiller a garantir que les réglages n'influencent pas défavorablement les résultats.
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2.2.2 Antennes pour mesures d'émissions rayonnées

Une antenne polarisée linéairement a bande passante appropriée ou dipble ajusté peut étre
utilisée pendant les mesures. lls doivent étre étalonnés dans des conditions d'espace libre a

I'a

C.

ide des procédures données dans ANSI| C63.5.

2.2.3 Signaux ambiants

Si les signaux ambiants masquent les émissions de I'EUT, la procédure définie en Annexe A
de la CISPR 16-2-3:2010/AMD1:2010 doit alors étre utilisée pour réduire I'impact de chaque

S|& lldi dIIIIUidIIL ILUb fléqucllbcb Ui. IIiVUdU)\ Ulcb biglldu)\ dIIIIUidIIi.b llldbqualli. iUb élllibbiullb
I'ElUT doivent étre enregistrés dans le rapport d'essais.

C.

2.2.4 Périmétre d’enveloppe de ’EUT, de I’AE local et du cédblage associéret
distance de mesure pour les mesures d’émissions rayonnées

le

L'EUT et I'AE local doivent étre disposés dans la disposition pratique la plJys,,compacte dans

le

volume d'essai, tout en respectant I'espacement type et les exigences définies

en

Arinexe D. Le point central de la disposition doit étre positionné au centre . du plateau tourngnt.
L4 distance de mesure est la distance horizontale la plus courte)'entre une périphé
circulaire imaginaire englobant juste cette disposition et le point de€ reférence d'étalonnage
I'aptenne. Voir Figure C.1 et Figure C.2.

Plateau tournant

J Table d'essai
Point de référence
d'étalonnage de
I'antenne

Périphérie d'enveloppe de I'EUT
(périphérie circulaire imaginaire)

[«
N,
.
o,

Distance de mesure

A 4

IEC

Fie
de

Figure C.1 — Distance de mesure
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Plateau tournant

Table d’essai /

Périphérie d'enveloppe de
I'EUT (périphérie circulaire

7 imaginaire)
/ -,
=
AE/
EUT AE/
EUT

Position initiale pour la distance de
mesdre."(position finale, point de référence
deN'étalonnage de I'antenne, non illustré).

<
¥

IEC

Figure C.2 — Périphérie d'enveloppe de I'EUT, de I'AE local et du cablage associé

Si|possible, il convient de placer chaque HID dans une disposition type. Le HID peut &
placé a l'avant de la table si la table nexmesure pas plus de 1 m de profondeur. Si une tah
plis profonde est utilisée, le HID peut'uniquement étre placé a lI'avant si cela n'augmente p
la|taille de la périphérie circulaire-imaginaire, sinon le HID peut étre placé a une distance
entre 'arriere de la table et I'avant du HID.

Ldrsque I'AE est placé a |'extérieur de la zone de mesure (comme décrit dans D.1.1), cet ;
situé a distance et son_cablage associé ne doivent pas étre considérés comme étant dans
périphérie circulaire a.des fins de définition de la distance de mesure.

Ldrsqu'un équipement d'essai a été validé (conformément aux Tableaux 1 et 2 de
PR 16-1-42010/AMD1:2012 ou dans C.4.4) pour une distance de mesure différente n
Afinie dans.\le Tableau A.2 au Tableau A.7, la mesure peut étre effectuée a cette distang
Dgns ce.cas, la limite L,, correspondant a la distance de mesure sélectionnée d,, doit &
callculéeren appliquant la formule suivante:

re
le
as
de

\E
la

la

5 =17+ 20tog(d;7dy)

ou L, est la limite spécifiée en dBuV/m a la distance dy; et, L, est la nouvelle limite pour
distance d,. Les distances d, et d, utilisent la méme unité, ex.: m.

De plus, lorsque cette formule est utilisée, le rapport d'essais doit montrer la limite L, et
distance de mesure réelle d,. Pour garantir la cohérence du calcul, si possible, les limit
pour la distance de la mesure 10 m (jusqu'a 1 GHz) et la distance de mesure 3 m (au-dess
de 1 GHz) doivent étre utilisées comme base pour les calculs des limites & d'autres distanc
de mesure.

la

la
es
us
es
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La distance de mesure minimum pour les mesures des émissions rayonnées pour des
fréquences inférieures a 1 GHz doit étre de 3 m et pour les fréquences au-dessus de 1 GHz,

ell

e doit étre de 1 m.

Lors de l'utilisation d'une FAR et lorsque la position de I'antenne de réception ne peut pas
étre modifiée, les limites doivent alors étre ajustées d'apres la formule définie ci-dessus.

Cc.2.3 Temps de cycle de I'EUT et temps de maintien de mesure

Le temps de cycle est la période pour permettre a I'EUT d'effectuer un fonctionnement

complet. Un temps de maintien supérieur au temps de cycle doit normalement étre utili

p

C.

C.

Le
co|
T4
g
p

Af
CcO

ndant toutes les mesures formelles. Le temps de maintien peut étre limité a 15 s.

3 Procédures de mesure générales

3.1 Présentation générale

s émissions rayonnées et conduites doivent étre évaluées par_fapport aux exigenc
rrespondantes en Annexe A, a l'aide des procédures appropfiées définies dans
bleau A.1 et le Tableau A.8. Les paragraphes suivants fourpissent une présentati

Anérale tenant compte des équipements d'essai lorsque les mjesures sont effectuées.

s amples informations figurent également dans C.4 et en Annexe G.

n d'accélérer la procédure de mesure, les détecteurs de créte peuvent étre utilis
nformément aux arbres de décision définis dans la Figure C.3 a la Figure C.5.

S5é

es

le
bn
De
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Mesure a l'aide
d'un détecteur
de créte

Valeur
de créte

Oui b Non
< limite
moyenne
Valeur
oui de créte Non
< limite de
quasi-créte i
Mesure a l'aide
d'un détecteur
de quasi-créte
Valeur
Oui de quasi-créte
< limite de
Quasi-créte
. Valeur
. Oui de quasi-créte Non
< limite v
moyenne Mesure a l'aide
d'un détecteur de
valeur moyenne
] Valeur
Oui Moyenne Non
<Limite
A moyenne y
Accepté Rejeté

IEC

Figure C.3 —Arbre de décision pour utiliser différents détecteurs
avec limites de quasi-créte et moyennes
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Mesure a l'aide d'un
détecteur de créte

Valeur
de créte

Oui e Non
< limite
moyenne
\/aleur
Oui de créte Non
< limite
\ 4 de créte
Mesure a l'aide
d'un détecteur de
valeur moyenne
Valeur
) Oui Moyenne Non
< limite
moyenne
A
Accepté Rejeté

IEC

Figure C.4 — Arbre de décision pour utiliser différents détecteurs
avec limites de'créte et moyennes

Mesure a l'aide d'un
détecteur de créte

Valeur
de créte
< quasi-limite

Non

4
Mesure a l'aide
d'un détecteur
de quasi-créte

v

Valeur
Oui de quasi-créte Non

Liraiba—d
He—Ge

quasi-créte

A A

Accepté Rejeté

IEC

Figure C.5 — Arbre de décision pour utiliser différents détecteurs
avec une limite de quasi-créte
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C.3.2 Mesures exploratoires

Une mesure exploratoire a pour but de déterminer les fréquences auxquelles I'EUT produit le
niveau maximal d'émissions et d'aider a sélectionner les configurations utilisées dans les
mesures formelles. Pour plus de détails sur les mesures exploratoires, voir Annexe E.

C.3.3 Mesures formelles

Les configurations observées pendant la mesure exploratoire qui produisent I'émission
d'amplitude maximale par rapport a la limite doivent étre utilisées pour la mesure formelle.
Lorsque—tesmesures exploratoires mont pas eteeffectuges,tes mesures formetesdoivent
étre effectuées a l'aide des configurations qui devraient produire les émissions d'amptitupe
maximale par rapport a la limite; et, les raisons pour la sélection doivent étre indiquéesvdans
le rapport d'essais.

Les mesures formelles doivent étre effectuées a I'aide d'un équipement de mesure conforme
comme défini dans le Tableau A.1 et le Tableau A.8. Les mesures doivent étre effectuées
conformément aux normes de base et aux exigences du présent document.

Ldrsque les mesures sont effectuées a l'aide d'une FAR, l'antenne\et le cable peuvent éfre
déplacés pour atteindre la distance de mesure spécifiée.

C.p.4 Particularités relatives aux mesures d’émissions tayonnées

Les mesures d'émissions formelles doivent déterminer®le niveau d'émission maximal| a
n'importe quelle fréquence a laquelle une limite est définie, en considérant ce qui suit:
e polarisation de I'antenne (horizontale et verticale);

e rotation compléte de I'EUT, de I'AE local*et du cablage associé (a 360 degrés);

e hauteur d'antenne.

Ldrsque les mesures sont effectuéesta I'aide d'un OATS/SAC, le balayage de la hautgur
d'antenne doit étre limité a une plage~comprise entre 1 m et 4 m au-dessus du RGP.

Ldrsque les mesures sont effectuées a l'aide d'un FSOATS, le balayage de la hautdqur
d'antenne doit englober les hauteurs définies dans la Figure 14, la Figure 15 et le Tableay 2
de la CISPR 16-2-3:2010/AMD1:2010.

Si[aucune mesure-exploratoire n'a été effectuée, les mesures formelles doivent alors éfre
effectuées dansdoute la plage de fréquences.

C.B.5 Particularités relatives aux mesures d'émissions conduites sur les accés
d'alimentation secteur en courant alternatif

Lescessais doivent inclure les mesures sur toutes les lignes sous tension et neutres (pu
acees):

Pour les lignes directrices concernant les éléments des mesures d'émissions conduites, voir
6.5.1 de la CISPR 16-2-1:2008/ AMD 1:2010 /AMD2:2013.

C.3.6 Particularités relatives aux mesures d'émissions conduites sur les accés de
données analogiques/numériques

Les MME peuvent avoir différents types d'accés de données analogiques/numériques
auxquels différentes exigences s'appliquent comme indiqué en Annexe A. Un accés de
chaque port doit au minimum étre stimulé et étre accessible par rapport aux exigences. Les
procédures de mesure doivent étre sélectionnées a l'aide des informations figurant dans le
Tableau C.1 et a d'autres endroits dans le présent article.
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