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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements
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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 I:
Electromagnetic compatibility of information technology equipment, multimedia equipment and
receivers.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

a) additional requirements using FAR,

b)

c)

d) numerous maintenance items are addressed to improve the testing of MME.

The tekt 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
votinglindicated in the above table.

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

The cgmmittee has decided that the contents of this publication will remain unchanged until
the sthability 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

* redonfirmed,

thdrawn,

* reglaced by a revised edition,(or
* amlended.

® W

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains t.colours which are considered to be useful for the correct
undergtanding .of its contents. Users should therefore print this document usjng a
colouy printer.

The cqntents 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

NOTE Blue-coloured textwithin this documeni-indicates-text-that-will be :alignnrl with the future MME i'rlmunity
publicatfon CISPR 35.

This International Standard applies to multimedia equipment (MME) as defined i®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~pf'this publicaion.
MME iptended 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
intentipnal transmissions from a radio transmitter as defined by the ITU, nor to any sgurious
emissipns related to these intentional transmissions.

Equipment, for which emission requirements ins the frequency range covered by this
publication are explicitly formulated in other €ISPR publications (except CISPR 13 and
CISPR 22), are excluded from the scope of thispublication.

Fhis-dpecument-doesnotcontainrequiremeltsforin-situ-assessment: In-situ testing is qutside
the scope of this publication-and-may-netbe-used-to-demonsirate compliance-with-it.

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

The ofjjectives of this publication are:

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

2) to $pecify\procedures to ensure the reproducibility of measurement and the repeatability of
requltsy

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

CISPR 16-1-2:2003/AMD1:2004

CISPR 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

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

CISPR-6-2-14:20082_Spesificationtforradio—disturbanco—and—immunityoasuring—apaaratus
i ™y g

and mpthods — Part 2-1: Methods of measurement of disturbances and immunity — G@ducted

disturlance measurements Q}/
CISPR 16-2-1:2008/AMD1:2010 OD
CISPR 16-2-1:2008/AMD2:2013 N

Q

CISPR 16-2-3:2010, Specification for radio disturbance and immun/t)g:) asur/ng appgaratus
and methods — Part 2-3: Methods of measurement of d/sturbances immunity — Rgdiated
disturjance measurements

CISPR 16-2-3:2010/AMD1:2010

CISPR 16-2-3:2010/AMD2:2014 Q\

CISPR 16-4-2:2011, Specification for radio disturbance n9 immunity measuring apgaratus
and methods — Part 4-2: Uncertainties, stat/st/cagnd limit modelling — Measutement
instrumentation uncertainty

IEC g1000-4-6:2008 3, iectromagnetic compatibility (EMC) — Part 4-6: Testing and
measuyrement technique Immunity to conducted disturbances, induced by radio-frequency

fields Q

ISO IEC 1702 @ General requirements for the competence of testing and calipration
Iabora*oriesé

ANSI ()@5-2006, American National Standard (for) Electromagnetic Compatibility — Rgdiated
Emissiom—tfeasurements—m El'c'bflumayllcl‘l'b tnterference (Efvfl') Contro——Catibration of

Antennas (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 of
measurement of disturbances and immunity — Conducted disturbance measurements.

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.
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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

Physic

al Layer Specifications

3 Terms, definitions and abbreviations

3.1

Terms and definitions

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

NOTE Terms and definitions related to EMC and to relevant phenomena are given in IEC 60050-161.-}+should-be

noted—that A common set of definitions has been written for both CISPR 32 and the future CISPR 3%—{te—be
publishgd). It is noted that some terms and definitions will only be used in one of these two publicatiend but for
purposels of consistency they are intentionally included in both. Q‘
3.1.1 N
AC mains power port Q
port uged to connect to the mains supply network (-1:1/
Note 1 {o entry: Equipment with a DC power port which is powered by a dedi AC/DC power conyerter is
defined jas AC mains powered equipment. %
3.1.2 )
analogue/digital data port 6\
signal%ontrol port (3.1.30), antenna port (3.1.3), wir network port (3.1.32), bropdcast
receiver tuner port (3.1.8), or optical fibre port (3.1.2 ith metallic shielding and/or metallic
strain felief member(s

N N
3.1.3 2
antennpa port N
port, other than a broadcast receiver tunersport (3.1.8), for connection of an antenna uged for

intenti

3.14

arrang
physic
cabling

3.1.5
assoc
AE
equipn

Note 1

bnal transmission and/or receptio&@f radiated RF energy
xO
ement . ('\)jt

bl layout and orientatiQ'D\\of all the parts of the EUT,-4eeal AE and any assq
), located within the® area

O
ated equip@g‘{

hent ne@grto exercise and/or monitor the operation of the EUT

ciated

D Q/g) AE may be either local (within the measurement or test area) or remote.

3.1.6
audio

equipment

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

broadca

st, 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.

3.1.9 _ QS’

comnirn mode impedance

asym

etrical mode (see CISPR 16-2-1) impedance between a cable attac@ o a pgrt and
the R

erence Ground Plane (RGP)

Note 1 fo entry: The complete cable is seen as one wire of the circuit and the R% seen as the othel wire of
the circpit. The common mode current flowing around this circuit can lead to t ission of radiated epergy of

EUT. %
3.1.10 &C)\

configuration
operatjonal conditions of the EUT and AE, consisting o& set of hardware elements s¢lected
to comprise the EUT and AE, mode of operation Q used to exercise the EUT and
arrang ment (3.1.4) of the EUT and AE \\
O

$\

3.1.11

convefted common mode current \\g\
asymnpetrical mode current converted fr ifferential mode current by the unbalancg of an
attached cable and/or network
O
3.1.12 ~
DC neftwork power port \0

port, not powered by a dedlcgdd AC/DC power converter and not supporting communigation,
that cdnnects to a DC su@'network

Note 1 {o entry: Equipméni with a DC power port which is powered by a dedicated AC/DC power conyerter is
considefed to be AC mdjns powered equipment.

Note 2 o entry: power ports supporting communications are considered to be wired networks prts, for
exampld Etheré rts which include Power Over Ethernet (POE).

3.1.13 &
enclosur€ port

physical boundary of the EUT through which electromagnetic fields may radiate

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



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

- 14 - CISPR 32:2015 RLV © IEC 2015

3.1.16
formal measurement
measurement used to determine compliance

Note 1 to entry: This is often the final measurement performed. It may be carried out following a prescan
measurement. 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,

recordingTprocessiTy;comtrothgTeproducTg; trasmittimgor recevimg-smgte et ormrottimrediacormtent. The
content may be data, audio or video, either individually or in combination.

3.1.18 QY
highest internal frequency ,\OD

Fx

highest fundamental frequency generated or used within the EUT or ig]vrest frequency at
which |t operates ('b

Note 1 tp entry: This includes frequencies which are solely used within an mte@Q&d circuit.

3.1.19
Information Technology Equipment
ITE <%

equipment having a primary function of either (or a?@u ination of) entry, storage, dfisplay,
retrievpl, transmission, processing, switching, or trol of data and/or telecommunjcation
messajges and which may be equipped with q& or more ports typically for infornation

transfdr <
O
Note 1 {o entry: Examples include data processm@qmpment office machines, electronic business equipment
and telecommunication equipment. A\Q
3.1.20 \O

LNB
low nqise block convertor w&i;{g)amplifies and converts broadcast satellite frequengies to
frequepcies usable by a satelliteé receiver

3.1.21 O® .

local AE
AE locjated within @measurement or test area

3.1.22 O

Iauncrate mon mode current

asym mode current produced by internal circuitry and appearing at the wired nptwork
port of-theEU+

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 (3.1.19), audio equipment (3.1.6), video
equipment (3.1.31), broadcast receiver equipment (3.1.7), entertainment lighting control
equipment (3.1.14) or combinations of these
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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

port
physicpl interface through which electromagnetic energy enters or leaves the EUT \/A

Note 1 tp entry: See Figure 1. '\Q.)
EUT (19
Optical fibre port AC mains% r port

Enclosure port 2
D twork power port

o
Broadcast receiver tuner port QQ
L
Antenna S\Q\
@ Wired network port
$\\'Q ......................... -
)
A\ Antenna port
\A'O/

s é'ﬁ Signal/control port

3.1.28 Q‘
primary fu@
any functi@ f an MME considered essential for the user or for the majority of usefs-that
5;‘- ..3.5-3 e-_ \/—O .3-_ .evne.--n'-v ) ‘5

Note 1 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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Note 1 to entry: Examples include RS-232, Universal Serial Bus (USB), High-Definition Multimedia Interface
(HDMI), IEEE Standard 1394 (“Fire Wire”).

3.1.31

video equipment

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

3.1.32
wired network port
peint—of port for the connection—fer of v0|ce data and S|gnaII|ng transfers intended to

intercq ti-user
comm rks)
Note 1 tp entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similar network{o

Note 2 tq e_ntry:‘ These ports may support scrgengd or un.s.cre.ened cables and may alsoai}gy AC or D€ power
where this is an integral part of the telecommunication specification. (-1’/

3.2 Abbreviations Q:b

For thg¢ purposes of this document, the following abbreviations aé

AAN Asymmetric Artificial Network c‘)\o

AC Alternating Current <(

AC-3 ATSC standard: digital Audio CompressioQ C-3)

AE Associated Equipment, see 3.1.5 &0\

AM Amplitude Modulation <

AMN Artificial Mains Network \\g\

ATSC Advanced Television Systeﬁ&ommittee

AV Audio Visual \0

BPSK Binary Phase Shift K@&ng

CATV Cable TV networko

CISPR International C|al committee on radio interference

CM Common @e

CMAD Commo ode Absorbing Device

CVP C ive Voltage Probe

DC ct Current

DMB-T {(Sélgltal Multimedia Broadcast — Terrestrial

DQPS& Differential Quadrature Phase Shilt Keying

DSL Digital Subscriber Line

DVB 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
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FM

Frequency Modulation

FSOATS Free Space Open Area Test Site

F/UTP
GTEM
HDMI
HID
IEC
IF
ISDB

Foil screened/Unscreened Twisted Pair
Gigahertz Transverse ElectroMagnetic
High-Definition Multimedia Interface
Human Interface Device

International Electrotechnical Commission
Intermediate Frequency

Intpgrntnr’l Services nigital anndrncfing

ISDB-$

ISDN
ISO
ITE
ITU
ITU-R
ITU-T
LAN
LCL
LO
LNB
MME
MPEG
NSA
OATS
OFDM
PC
POE
POS
PSTN
PSU
QAM
QPSK

v

Integrated Services Digital Broadcasting — Satellite
Integrated Services Digital Network

International Standardisation Organisation Q
Information Technology Equipment, see 3.1.19 ‘1/

oSV’

International Telecommunication Union
International Telecommunication Union — Radio Comm |%ation Sector

International Telecommunication Union — Telecom iCation Sector
Local Area Network c‘)\

Longitudinal Conversion Loss <(
Local Oscillator QQ
Low-Noise Block converter \0\\
Multimedia Equipment, see 3.1.24 @

Moving Picture Experts Group$\'
Normalized Site Attenuatior&\g

Open Area Test Site \Q

Orthogonal Frequenc&bivision Multiplexing
Personal Comput{F)\\

Power Over @ér’net

Point Of t{)é
Public_Switched Telephone Network

Poﬁpply Unit (including a AC/DC power converter)

@adrature Amplitude Modulation
\{</ uadrature Phase Shift Keying

RF

RGP
RvC
SAC
STP
TV

TEM
UHF
uUSB
U/UTP
VCR

Radio Frequency
Reference Ground Plane
ReVerberation Chamber

Semi Anechoic Chamber

Shielded Twisted Pair

Television

Transverse ElectroMagnetic

Ultra High Frequency

Universal Serial Bus
Unscreened/Unscreened Twisted Pair
Video Cassette Recorder
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Very High Frequency
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
end-use environment.

Class
Table

Class
Table
Table

The (
broadd

Equipr
limits.

Broadg

NOTE
resident

5 R

The rdg
Annex

6 M

6.1

This
measu

A equipment is equipment which meets the requirements given in Table A.2, Tab
A.9, and Table A.11, using the limitations defined in Table A.1 and Table A.8:

B equipment is equipment which meets the requirements given in TablesA74, Tab
A.6, Table A.7, Table A.10, Table A.12 and Table A.13, using the limitations def
A.1 and Table A.8.

ast services within the residential environment.

nent intended primarily for use in a residential envitonment shall meet the
All other equipment shall comply with the Class A fimits.

ast receiver equipment is class B equipment.

Equipment meeting Class A requirements may nof«ffer adequate protection to broadcast services
ial environment.

bquirements

quirements for equipment ‘covered within the scope of this publication are defi
A.

easurements

General

clause (defines the measurement facilities and instrumentation specific f
rement=of emissions from MME; it includes by reference the relevant

requirg

ments given in the CISPR 16 series and other standards shown in the nor

le A.3,

le A.5,
ned in

lass B requirements for equipment are intended to offep<adequate protection to

lass B

within a

ned in

o the
basic
mative

referepces’in this standard. It also defines how to configure and arrange the EUT, lo

cal AE

and 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
used for all aspects of the measurement.

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

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

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
port shall be evaluated with both cable types.

6.2

This s

Modular systems can comprise different types of module(s), for example the EUT can b

Modulg

least dne representative host system. The modules may “be internal, mounted, plu

extern
termin
the mq
meet t
the re
during

=L
Host-systems—and-modutarEUT

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

a mounted module, for example a sound card or a video card:
s intended to be marketed and/or sold separately fromxa host shall be assessed

Al as illustrated in Figure 2. The port(s) of any*module being assessed sh
Ated in accordance with Annex D. The functions of the host device that are spe
dule being assessed shall be exercised during the measurements. Modules sh
he requirements of this publication in any one representative host are deemed t
Huirements of this publication when us&d in any host. The host and modules
measurements shall be listed in the test'report.

Host

.

Internal module

Plug-in module
\ Cable connected

external module

Mounted module

ibclause describes how to configure EUTs that are a host system or modularin nature.

h -

L.

with at
j-in or
all be
cific to
bwn to
b meet
used

Mounted module
| Y\\
/ Cables

S — |

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

Measurements shall be performed as follows:

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 Bj

e |with the EUT, local AE and associated cabling configured and arranged,vand with ports
loaded as shown in 6.2 and Annex D;

e |in accordance with supporting information and clarifications defingd elsewhere|within
this publication.

In addjtion, during prescan measurements, the arrangement of thel EUT, the arrangement of
the lo¢al AE and the placement of cables shall be varied within the range of typicpl and
norma| placement to attempt to determine the cable arrangement giving the maximum
emissipn level, as described in Annex D.

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

The mleasurement is performed with the EUJTNand/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.

For some products it is not always 6bvious how the EUT and/or AE should be arranged. This
may be due to variations in thecconfigurations of the EUT in practice, physical or practical
limitatijons. Examples of thesearrangements include:

e wall, ceiling or rack motnted,
e handheld,

e bodly worn.

For example,.a_video projector can be positioned in various ways with respect to walls, eiling
or the ffloor-0f'a room. D.1.1 defines the additional information needed to configure the EUT to
simulatedirese 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 to ensure EMC compliance of the EUT with the
requirements of this publication. One example would be the need to use shielded or special
cables, such as category 5 F/UTP or category 6 U/UTP cabling as defined in ISO IEC 11801.

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.

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.
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 §/x F, up to a maximum of 6 GHz
NO[FE 1 For FM and TV broadcast receivers, F, is defermined from the highest frequency generated or
usgd excluding the local oscillator and tuned frequencies.
NO[TE 2 F, is defined in 3.1.18.
NOJTE 3 For outdoor units of home satellite (?leCeiving systems highest measured frequency shall be| 18
GHE.
Where| F, is unknown, the radiatéd 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 17025:20(5, can
be found in AnpexF. Sufficient details shall be provided to facilitate reproducibility [of the

measu
formal

measurements where this is appropriate.

The te

rements\TFhis shall include photographs of the measurement configuration for the

styréport shall state the mode of operation of the EUT and how its ports were exs

rcised

(see Annex B). The test report shall clearly indicate whether the product is compliant with the
Class A or Class B limits defined in Annex A.

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 lim

4 tis

it for each detector type,4 unless-they the emissions are:

below the measurement system noise floor, or

10 dB or more below the limit,—shal-berecorded—inthetest report—\Whereatable
il | , e .

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.

NOTE [lt-may can also be beneficial to record emissions 10 dB or more below the limit. In addition-other @spects,
such as|antenna polarization or turntable azimuth,-may can be useful to record.

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

e |the frequency F, of the highest internal frequency source withinthe '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 U is not

cisp
defined for the relevant measurement type;

o [the category of cable simulated by the AAN, whére‘emissions from wired network ports
are measured using an AAN. See Table C.2;

e |the measurement distance for radiated emission measurements as defined in €.2.2.4
and Table A.2 to Table A.7. If another measurement distance is used, the repoft shall
include a description of how the limits\were calculated.

Further guidance is given in Annex F.

10 Compliance with this publication

Compljance with this publication requires that the EUT satisfies either the Class A or Glass B
requirgments defined in.)Annex A, as appropriate. An EUT which fulfils the applicable
requirgments specified(in)Annex A is deemed to fulfil the requirements in the entire frequency
range from 9 kHz to 400 GHz. No measurements need be performed at frequencies where no
requirgment is specified.

Where| this publication gives options for—testing measuring particular requirements |with a
choice| of-ftest measurement methods, compliance can be shown against any of the—test
methofls \Gpecified limits using the appropriate-limit measurement method. In any sifuation
where Ttis—TeCTESSary to—re=test Te-measure the equipnent toshow comptiance with this
publication, the—test measurement method originally chosen shall be used in order to
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
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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.

Measurement instrumentation uncertainty shall not be taken into account in the determ|nation
of conmpliance. 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

General

The requirements for an EUT covered by this publication are given on a port by port basis in
Table A.1 to Table A.13, respectively.

Throug

The p
produd
when |
when

handli
averad

Other
Annex

Where
the lo
power

hout this annex and unless otherwise stated:

pak detector limits in Table A.3 and Table A.5 shall not be applied."to em
ed by arcs or sparks that are high voltage breakdown events. Such-emissiong
MIME devices contain or control mechanical switches that control clyrent in induct
MIME devices contain or control subsystems that create static glectricity (such as
hg devices). The average limits apply to emissions from arcsyer sparks. Both pe
e limits apply to other emissions from such MME devices.

measurement methods and associated limits for RVCs<and GTEM cells are prese
H for information.

the limit value varies over a given frequency.range, it changes linearly with res
jarithm of the frequency. For example, a.graphical representation of the AC
port limits defined in Table A.10 is presenied in Figure A.1.

70.0~ \y Limits

60,0 T E \M I Quasi peak

50,0 = N> - Average

Z 40,0
[as]
©
30,0
20,0 —~NY
10,0 )

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

Frequency (MHz)
IEC

ssions
b arise
ors, or
paper
bk and

hted in

bect to
mains

Fi A4 —G hieal tati £ thetimitsfortheAC .
power port defined in Table A.10

Where there is a step in the relevant limit, the lower value shall be applied
transition frequency.
The measurements shall be limited to:

a) the operating ranges of voltage and frequency as specified for the EUT,

at the

having

regard to the supply voltage and frequency for the intended market of the EUT.

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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A.2

The E
when
Table

Compl
facility

Where
distan
facility

No additional environmental parameters are defined. It is not necessary to
measurements at more than one set of environmental parameters.

repeat

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
decision trees in Figure C.3 to Figure C.5.

of the

For Ethernet interfaces, measurements are required at the highest data rate supported

by the interface.

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.

Equipment with a DC power port powered by a dedicated AC/DC power conve
considered to be AC mains powered equipment and shall be-tested measured

converter provided shall be used.

Requirements for radiated emissions

t has been shown to be compliant with the applicable limits as given in Table
.7 using the specified requirements in the relevant table-clause.5

ance may only be shown at measurement distancgs for which compliant measu
(or site) validation measurements exist for the measurement facility used.

limits in a frequency range are given for different types of measurement facility
tes, measurements only need to be performed using one combination of measui

and distance. The same combination shall be used for all frequencies in the range.

rter is
with a

power converter. Where the power converter is provided by the manufacturér, the

T is deemed to comply fully with the radiated emission requifements in this publjcation

A.2 to

ement

and/or
ement

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 local
AE and associated cabling which are
located below the RGP or turntable, or
remotely located, as described|in D.1.
NSA verification figures\fors m
facilities are presentédiin Tablg C.3.
A1.2 OATS 5.2 of 7.3 of Annex D NSA verification figures for 5 m
without CISPR 16-1- CISPR 16-2- facilities are présented in Tablg C.3.
weather 4:2010/AMD 3:2010
protection 1:2012
cover
A1.3 FSOATS 8.3 of 7.6.6 of Annex D A faeility 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 demonstrated
during the test site validation.

An FSOATS may be a SAC/OA['S with
RF absorber on the RGP or a HAR.
A1.4 FAR 5.4.7 of Annex C and_.{\@&nnex 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 3:2010 arrangement as shown Figure [D.11 and

Figure D.12.

Where the same room is to be

ised for

radiated emission testing abov¢g 1 GHz,

apply table clause A.3 and use
room as a FSOATS.

The maximum width and heighf]
EUT, local AE including cables
connected to local AE shall be
than half of the measurement d
as demonstrated during the tes|
validation.

the

of an

ess
istance
I site

Where relevant, the height of the EUT

includes 0,8 m of vertically exp
cable.

Where relevant, the width of th

bsed

p EUT

includes 0,8 m of horizontally exposed

cable.

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.
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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(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
A2.2 30 to 230 120 kHz 50 |
OATS/SAC 3 |
230 ta 1 000 57
A2.3 30 to 230 42 t6~35
FAR 10
230 to 1 000 Quasi Peak / 42
A2.4 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 atifrequencies above 1 GHz
for class A equipment
Table Frequency Measurement Class A linjits
clause range dB(uV/m
MHz Facility Distance Detector type / FSOATY
(see Table A.1) m bandwidth feootable b
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
Apply A3.1 and A3.2 across the frequency range from 1 000 MHz to the highest required frequency of measurement

derived frg

m Table 1.
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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
A4.2 30 to 230 120 kHz 40
| OATS/SAC 3
230 ta 1 000 47
A4.3 30 to 230 32 to28
FAR 10
230 to 1 000 Quasi Peak / &2
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 refuirements are not applicable to the local oscillator and harmonics frequencies of equipment cqvered by
Table A.4.

Table A.5 — Requirements for radiated emissions at‘frequencies above 1 GHz

for class B equipment

Table Frequency Measurement Class B limfits
clause range dB(uV/m
MHz Facility Distance Detector type/ FSOATS]
(see Table A.1) m bandwidth Loootable
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 megsurement

derived fr

bm Table 1.



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

CISPR 32:2015 RLV © IEC 2015

—29_

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
bl Table- A1)
A6.1 30 to 230 42
230 to 300 OATS/SAC 10 50 42
300 to 1 000 QuasiPoak L 46
A6.2 30 to 230 120 kHz 52
230 to 300 OATS/SAC 3 60 52
300 to 1 000 56
AB.3 30 to 230 6216 45 44 to 37
230 to 300 FAR 10 45 37
300 to 1 000 Quasi Peak4 45 41
AB.4 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:
These relgxed limits apply only to emissions at the fundamental and harmonic frequencies of the-lecal-escillatpr LO.
Signals at|all other frequencies shall be compliant with the limits given in Table A.4.
Table A.7 — Requirements for outdopr units of home satellite receiving systens
Table Frequency Measurement Class B Applicabje to
Clause Range — ) Limits
MHz Facility Distance Detector type /
(see Table\A™1) m Bandwidth
A7.1 30 to 1 000 SAC F 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 ang
dB(uV/m) | spurious radiatled
emissions from the EUT,
2 500 to 187900 64 in the region ofitside +7°
dB(uV/m) | of the main begm axis.
See Figure H.1
A7.3 1,000/to 18 000 FSOATS 3 Average / 1 MHz 37 LO leakage from the
dB(uV/m) | EUT, in the redion within
T7°0f the main beam
A7.4 1000 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 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.
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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
apply.
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 defined in Clause
1:2008 applying the C.3and C.4.1.1:
requirements of
Table C.2. of this Using the clarificafions in Clause
standard C.3.6.
A8.3 Current Clause 7 of 5.1 of CISPR 16-1- Annex D and
probe CISPR 16-2- 2:2003 C.4.1.1
1:2008
A8.4 CVP Clause 7 of 5.2.2 of CISPR 16-1- | Annex D and
CISPR 16-2- 2:2003 C.4.1.1
1:2008
A8.5 Matching n/a C.4.2 C.4.2 Use the measurenpent
and procedures defined in C.4.2 for
combining the measurement pf the
networks unwanted emissiop voltages at a
for voltage TV/FM broadcast feceiver tuner
measureme port
nt into 75 Q
A8.6 Matching n/a C.4.3 C.4.3 Use the measurement
network for procedures defined in C.4.3 for
voltage wanted signal and|emission
measureme voltage at the RF modulator
nt into 75 Q output port.
NOTE As per Clause 2, the version of (CISPR 16-1-2 is CISPR 16-1-2:2003/AMD1:2004/AMD2:2006. The version of
CISPR 16-2-1 is CISPR 16-2-1:2008/AMD1:2010/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 Fréquency range Coupling device Detector type Class A limits
clause MHz (see Table A.8) / bandwidth dB(uV
A9.1 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.



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

CISPR 32:2015 RLV © IEC 2015 -31-

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
510 30 60
A10.2 0,15t0 0,5 56.to 4
0,5t0 5 AMN Average / 9 kHz 46
5 to 30 50
Apply 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 petwork ports (3.1.32)

2. optical fibre ports (3.1.25) with metallic shield or tension members
3. antenna ports (3.1.3)

Table Frequency Coupling device Detector type Class A Claps A
clause range (see Table A.8) {’bandwidth voltage limits current limits
MHz dB(uV) dB[uA)
A11.1 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
A11.2 0,15t0 0,5 CcVP 97 to 87 53 {0 43
Quasi Peak / 9 kHz
0,5 to 30 and\current probe 87 43
0,15t0 0,5 CVP 84 to 74 40 1o 30
Average / 9 kHz
0,5 to 30 and current probe 74 10
A11.3 0,15 to"0,5 53 {0 43
Current Probe Quasi Peak / 9 kHz
0,5to 30 43
n/a
0,15t0 0,5 40 1o 30
Current Probe Average / 9 kHz
0,510 30 30

The choice of coupling device and measurement procedure is defined in Annex C.

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(uV) dB(pA)
A12.1 0-15-t0-0-5 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
A12.2 0,15t0 0,5 CVP 84 to 74 4010 30
Quasi Peak / 9 kHz
0,5 to 30 and current probe 74 0
0,151t0 0,5 CVP 74 to 64 3010 20
Average / 9 kHz
0,5 to 30 and current probe 64 20
A12.3 0,151t0 0,5 40 1o 30
Current Probe Quasi Peak / 9 kHZ
0,5 to 30 0
n/a
0,15t0 0,5 3010 20
Current Probe Averaged 9 kHz
0,5 to 30 20

The choife of coupling device and measurement procedure.is defined in Annex C.

Screened ports including TV broadcast receiver tuner poris are-tested measured with a common-mode impedance of
150 Q. This is typically accomplished with the screenterminated by 150 Q to earth.

AC mainp ports that also have the function of a wired network port shall meet the limits given in Table A.10.
The-testmeasurement shall cover the entiré frequency range.

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

Festing Neasurement is required.at only one EUT supply voltage and frequency.

Applicabje to ports listed,abeve and intended to connect to cables longer than 3 m.
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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 Seb @
950 to 2 150 |  "orfrequencies 46 54 54
<1 GHz
A13.2 950 to 2 150 46 54 54 Seb P
Quasi Peak/
A13.3 30 to 300 120 kHz 46 54 50 sek ©
300 to 1 000 52
A13.4 30 to 300 For frequencies 46 66 59 Seb ¢
>1 GHz
300 to 1 000 52
Peak/ o
A13.5 30 to 950 1 MHz 46 76 46 Seb
950 to 2 150 n/a 54
a Teleyvision receivers (analogue or digital), video recorders and-RC/ TV broadcast receiver tuner cards working in

char
b Tung
¢ Freq
d Freq
°  App

and

the
Testina.i
The term
R
The-test
The EUT

nels between 30 MHz and 1 GHz, and digital audio receivefs.
er units (not the LNB) for satellite signal reception.

uency modulation audio receivers and PC tuner\cards.
uency modulation car radios.

icable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, ca
decoders etc.) designed to conneetto TV broadcast receiver tuner ports. Limits specified for the L
RF modulator carrier signal andXarmonics.

‘other’ refers to all émissions other than the fundamental and the harmonics of the-lecal-escillater |

measurementshall cover the entire frequency range.

shallbestuned in accordance with Table B.3 and clause C.4.2.1.

mcorders
O are for
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Annex B
(normative)

Exercising the EUT during measurement
and test signal specifications

General

ents.

MME f

with each function.

For e
repres
testing
measu

The H
accord

The er]
approq

All po
consis
display
shall b

Subse
descri
in the
annex

B.2

B.2.1

ypically have several different functions and numerous modes of operatiomassd
hch function, or group of functions selected to exercise the EUT, a num
entative modes of operation, including low power/standby mode, shall be conside

rements.

UT shall be operated in the selected mode(s) while)the ports are exerci
ance with this annex.

riate test signals are applied as specified in this*annex.

rts, including loudspeakers and display’ devices, shall be exercised in a n
fent with, and representative of, normal use. Exercising signals, audio leve
parameters shall be chosen having'regard to the intended function of the EU
e such as to allow the correct operation of the EUT to be assessed.

nuent clauses give further\glarification to aid reproducibility between laborato
ption of the methods used\to exercise the EUT and all relevant ports shall be re
test report. Where a dewviation in the application of one of the methods defined

Exercising-of EUT ports

Audio signals

ciated

ber of
red for

. The mode(s) that produce(s) the highest emissions shall be -selected for the final

sed in

nissions from the various ports (as required by his’publication) shall be measured while

nanner
s and
T and

ies. A
corded
in this

is used (for example using a different signal level or image), a justification shall be
included in the test report:

For E\
sinuso

B.2.2

UTsthat support audio signals, the signal used to exercise the EUT shall be a

1 kHz

idal signal unless otherwise specified as more appropriate by the manufacturer.

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
parameters 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 com

parison 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, computer terminal
shall be displayed. The character size and number of without araphic capability.
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 An-EUT with proprietary displays
display EUT. and/or not capaple of displaying

any of the abovg images,
electronic musi¢ keyboard,
telephone.

a

This display image is also valid for monochrome displays which will display gfey,'scale bars.

When there is more than one display or video port, each display/port shall.be exercised appropriately subjgct to the provisions

of B.2.2]

The display images may be modified, when necessary to exercise/ primary functions of the EUT. Where possible, these

modifications should be restricted to the bottom or top half of the‘display area so that the image defined

majority |of the display.

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

Examplgs of colour bars required in complexity <, and 4 are 100/0/100/0 or 100/0/75/0 bars as
Recommnjendation BT.471-1.

n the table fills the

specified in ITU-R

Table B.2 — Display and video parameters

Function Setting
Hardwafe acceleration Maximum.
Screen fettings Highest effective resolution (including the settings for pixel and frapne rate).
Colour quality Highest colour bit depth.
Brightn¢ss, centrast, colour Use either the factory default settings or typical settings.
saturatipn
Other 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
EUT is intended.

the

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
given in Table B.4.

The radiated emissions and mains nower nort conducted emissions from an EUT with
T T

are

broadcast reception functionality shall be assessed-with-thereceiver when tuned to-a4
channel in each reception mode, for example: analogue TV, DVB-T, DVB-C, analogue
digital radio etc.

For guidance on how to determine channel/s for conducted measurements,of_the brog
receiver tuner port see C.4.2.1.

ly one
radio,

dcast

Wired ngtwork port

A representative signal shall be defined by the manufacturer.

For ports supporting Ethernet traffic (for example 100Base-T, 1000Base-T), that can g
at multiple rates, measurements may be limited to mode in which-the EUT operates at
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 utilizatio|
only necessary to create a condition of LAN utilization in excess of 10 % and sustain t
level for a minimum of 250 ms. The content of the test traffic should consist of both p¢g
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: uncompressed graphic files, memory dumps, screen
updates, disk images.) If the LAN maintains transmission during idle periods, measurg
shall also be made during idle periods-

perate
its

hitis
hat
riodic

ments

All othef ports not
defined jabove

A representative signal shall berdefined by the manufacturer.
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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
stream

Colour bar, with small
moving element

Colour bar, with small
moving element

Colour bar, with small
moving element

Colour bar, with small
moving element

Video bit rate

6 MBit/s

6 MBit/s

6 MBit/s

(1 ~11) Mbit/s

Audio elementary
stream for
reference
measurement

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full\renge —6 dB

Audio elementary
stream for noige

1 kHz/silence

1 kHz/silence

1 kHz/silence

1 kHz/silence

measurement
Audio bit rate 192 kbit/s 192 kbit/s 192 kbit/s 192 kbit/s
Terrestrial TV DVB-T ISDB-T ATSC DMB-T
Standard 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 54dB(uV) 18 dB(uV) | 97 dB(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 -
Frequency - 470 MHz to 770*MHz, 174 MHz ~|216 MHz
5,7 MHz bandwidth
Modulation OFDM OFDM 8 VSB or 16 VSB DQPSK, Tlansmission:
OFDM
Mode 2kor8k 8k, 4k, 2k - -
Modulation 16 or 64 QAM or QPSK, DQPSK, 16 - -
scheme QPSK QAM,
64 QAM

Guard interva

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

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

Code rate

1/2, 2/13,3/4/516, 7/8

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

2/3

Useful bit rate

Variables MBits

19,39 MBit/s

Information bi

31,668 MBit/s

23,234 MBit/s

rate: max

Satellite TV DVB-S DVB-S ISDB-S(Broadcasting None
(Communication eafnllifn)
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

Specification EN 300 429 JCTEA STD-002 ANSI/SCTE 07

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)
Frequency 110 MHz to 862 MHz 90 MHz to 770 MHz, 88 MHz to 860 MHz
6 MHz bandwidth
Modulation 16/32/64/128/256 QAM | 64 QAM or 256 QAM 64 QAM or 256 )QAM

Useful bit ratg

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

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

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

Transmission b
rate

it

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)

Information bi
rate

51,25 MBit/s

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

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

Return path

5 MHz to 40 MHz, QPSK
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Annex C
(normative)

Measurement procedures, instrumentation
and supporting information

C.1 General

J nts to
supplegment the normatlve references defrned in Table A1 and Table A. 8 Further supporting
information is also provided in Annex G (informative).

This apnex is divided into 3 main clauses:

C.2 Instrumentation and supporting information;
C.3 (eneral measurement procedures;

C.4 MME-related measurement procedures.
C.2 |Instrumentation and supporting information

C.2.1 General

Each piece of measurement apparatus shall comply~with the relevant requirements defjned in
the bagic standards given in Table A.1 and Table A78.

C.2.2 Using CISPR 16 series as the basic standard
C.2.2. General

The measuring receiver shall-be-inaccordance-with-Clause4 meet the relevant specifigations
of CI§PR 16-1-1:2010, definedsifn Clause 2. Detectors and bandwidths shall be uged as
specified in relevant tables in Annex A,—and-as—further-defined-in-this-Annex—and-in-Afgnex»A
of CISPR-16-1-14:2010. Where this publication specifies the use of an average detectpr, the
linear average detector defined in Clause 6 of CISPR 16-1-1:2010 shall be used.

If the |evel of an .solated emission exceeds any relevant limit, it shall be ignored, prpvided
that the followingtwo conditions are met when measured over a two minute interval:

1) theg emissjon does not exceed the limit for more than 1 s;

o

2) theg emission does not exceed the limit more than once in any 15 s observation period.

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

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

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
frequencies and levels of the ambient signals masking EUT emissions shall be recorded in the
test report.

C.2.2.4 Boundary of the EUT, local AE and associated cabling and measureme|||t
distance for radiated emissions measurements

The EUT and local AE shall be arranged in the most compact practical arrangement within the
test vglume, while respecting typical spacing and the requirements defined’in Annex D. The
centra| point of the arrangement shall be positioned at the centrecof/the turntabl¢. The
measurement distance is the shortest horizontal distance between_an imaginary dircular
periphery just encompassing this arrangement and the calibration_point of the antennga. See
Figure|C.1 and Figure C.2.

Turntable

J Test table

Reference point of
antenna calibrafion

Boundary of EUT
(imaginary circular periphery)

[«
N,
.
o,

Measurement distance

Y

IEC

Figure C.1 — Measurement distance
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Turntable
Test table /
N, Boundary of EUT
X (imaginary circular periphery)
e / '0.“

AE/ !
EUT Eil AE/

-] EUT
AE/
EUT

1
1

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

@
N}

1E(

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
front €ldge of the table if the table is notdeeper 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 imgginary
circular periphery, otherwise the HID-may be placed at a distance of 1 m from the back edge
of the [able to the front of the HID:

Where| AE is placed outside the-test measurement area (as described in D.1.1), this remotely
locatedd AE and its associated cabling shall not be considered to be within the dircular
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{12010/AMD1:2012 or in C.4.4) for a different measurement distance not defined
in Tabje A,25to Table A.7, the measurement may be performed at that distance. In this case
the limitLs“corresponding to the selected measurement distance d,, shall be calculjted by
applying:the following formula:

L2 = L1 + 20 |Og(d1/d2)

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 General measurement procedures

C.3.1 Overview

The radiated and conducted emissions shall be assessed against the relevant requiremgnts in
Annex|A, using the appropriate procedures defined in Table A.1 and Table A.8¥ The fotowing
subclajuses provide a general overview taking into account the test facilities whefe the
measurements are performed. Further information is also contained in C.4.and Annex G|.

In ord¢r to speed-up the measurement procedure, peak detectors may-be used in accofdance
with thle decision trees defined in Figure C.3 to Figure C.5.

Measure using
peak detector

Yes Peak value NoO
< 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
L. valus.
< 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
Yes Quasi peak 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
prescan measurements have not been performed, the formal measurements shall be
performed using the configuration(s) that are expected to produce the highest amplitude
emissipns relative to the Timit; and, the reasons for the selection shall be given infhe test
report.

The fgrmal measurements shall be performed using a compliant measurement facility as
defined in Table A.1 and Table A.8. The measurements shall be performed ifn‘accordang¢e with
the bagic standards and the requirements of this document.

Wherel measurements are performed using a FAR, the antenna together with the cable may
be moYyed to achieve the specified measurement distance.

C.34 Specifics for radiated emission measurements

Formal] emissions measurements shall determine the highest emission level at any frequency
at whi¢h 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.

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

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

If no pfescan has beényperformed, then the formal measurements shall be carried out pcross
the entire frequencyrange.

C.3.5 Specifics for conducted emission measurements on the AC mains power ports

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

For  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.

For [guidance on elements of  conducted measurements see 6:5.11 of
CISPR 16-2-1:2008/AMD1:2010/AMD2:2013.

C.3.8 Specifics for conducted emission measurements on RF modulator output| ports

One of each port type shall be assessed using the measurement procedure defined in 4.4.3.

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

C.4 |MME-related measurement procedures

Cc.41 Measurement of conducted emissions at.analogue/digital data ports
C.41. Measurement procedure selection

The purpose of these tests is to measure the common mode emission at analogue/digital data
ports df an EUT. Appropriate measuremefnt procedures are defined in Table C.1.
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Table C.1 — Analogue/digital data port emission procedure selection

CISPR 32:2015 RLV © IEC 2015

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 Scfeened n/a Figure G.8 Voltage C.4.1.6.2.
or LCoaxial Figure G.9
Figure G.10 or
Figure G.11
4 Scfeened n/a n/a Voltage or C.4.1.6.3
or Coaxial Cdaprent
5 Unpalanced n/a n/a \loltage and C.4.1.6.4
calples Current
6 AQ{ Mains n/a AMN Voltage Apply the requirements
CISPR 16-12:2003 of Tabje A.9 or
/AMD1:2004 Table A.10, as
/AMD2:20086, Figure 5 and appropriate.
Figure~6
The AMN shall be used
as a voltage probe.
Where used, an AAN shall satisfy all the requirenmients defined in C.4.1.2.
Where Used, the current probe shall satisfysthe requirements defined in C.4.1.4 and the CVP shall satisfy|the requirements
defined |n C.4.1.5.
The maips voltage shall be supplied~to’the EUT via the AMN used when measuring the mains terminal ¢mission voltages
accordinlg 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-{est measurement
method accurately measures/both the launched and converted components of the common mode current.
The progedure definediin C.4.1.6.2 gives results with—thelewest lower measurement uncertainty than the procedures in
C.4.1.6.3 and C.4 AB4.
3) Paortk connBreted to cables with maore than 4 halanced pnairs or whare the nort is unahle to functidn correctly whan
a)Portp connected to cables with-more than 4 balanced pairs-or where the port-is-unable to functign correctly-wh
conrjected through-an-AAN:
C.4.1.2 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

0,1

5 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

NOTE Isolation is the ratio of the common mode emission originating in an AE to that consequentially appearing
at the 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.cables are
defined in Table C.2.

Table C.2 — LCL values

Caljle LCL Tolerance
category
dB
3 (or befter) r 2 +3 dB
Lici(dB) = 55 -10Ig {1 + (Ej }
5 (or better) +3 dB.fer f <2 MHz
LLCL(dB) 65—-10lg| 1+ i -3,dB/+4,5 dB for f between 2 MHz and 30 MiHz
5
6 (or begter) +3 dB for f <2 MHz
LLCL(dB 75-10Ig |1+ i -3 dB/+6 dB for f between 2 MHz and 30 MHz
5
Coaxial n/a n/a

NOTE 1| fhas the units of MHz in the above formulas.

NOTE 2 These LCL values are approximations of the LCL values of typical unscreened balanced cables|in representative
environments. The specification for (caiegory 3 is considered representative of the LCL values of typical telecommunication

copper gccess networks.

d) The insertion loss‘\.or other deterioration of the signal quality in the wanted [signal
frequency band, caused by the presence of the AAN shall not significantly affgct the
nofmal operation of the EUT.

e) The-telerahck—on-the AAN voltage division factor (V,4) shall be within +1 dB—frem|of the
noC:Fmal vValue across the requency range 0,15 MHz to 30 MHz. The AAN voltage division

factor’is-calculated as follows:

Vvdf=20k0gy Vem dB
Vinp
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
no unconnected pairs in the cable. The AANs shown in Figure G.1 to Figure G.3 are suited to
any situation, inr‘luding those where the use of some of the pairs is unknown_or some pairs

are knpwn to be unconnected.

C.4.1.4 Current probe characteristics
The culirrent probe shall have a uniform frequency response without resonances within the

frequehcy range of interest. It shall be capable of operating without saturation effects ¢aused
by the|operating currents in the primary winding.

The ipsertion impedance of the current probe shall nottexceed 1Q. See $.1 of
CISPR 16-1-2:2003/AMD1:2004/AMD2:2006.

C.4.1.5 Characteristics of the CVP

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

C.4.1.6 Measurements at wired network ports, antenna ports and optical fibre gables
having metallic screens or strength members

C.4.1.6.1 Choice of measurement procedure

This clause describes the various measurement procedures that can be used to measuyre 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. See
G.2 and Table G.1.

C.4.1.6.2 Measurement procedure using an AAN

Measurement is made at wired network ports using AANs with longitudinal conversion [losses
as defined in_Fable C.2. The AAN for the cable category specified by the equ|pment
documlentation-provided to the user shall be used. The level of emissions from the EUT shall
not exgeedthe applicable limits of Annex A.

When ; oltage
measurement port suitable for connection to a measuring receiver while simultaneously
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:

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 0,8 m. Alternatively in Figure D5, 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 afd.the AE.

e |Measure the current with a current probe and compare do,the current limit. Use the
procedure given in C.4.1.7 to measure the asymmetric Common mode impedance from
the 150 Q resistor towards the AE, which should be much greater than 150 Q sojas not
to affect the measurement at frequencies emitted by the EUT.

e [The separation distance between the AE andytbe ground plane is not criticall if the
impedance of the ferrite is higher than that.given in G.2.5. If this cannot be achieved,
then the AE shall be placed at 0,4 m from.ayvertical or horizontal RGP, as defined for
the EUT in Table D.2.

The vgltage measurement may also be petformed in parallel with the 150 Q resistor [with a
high impedance probe. Alternatively, themeasurement may be performed using a "150 Q to
50 Q pdaptor" described in IEC 61000-4-6:2008 as the 150 Q load and applying the
appropriate correction factor (9,5 dB%\in case of the "150 Q to 50 Q adaptor").

C.4.1.6.4 Measurement procedure using a combination of current probe and CYP

As an |AAN is not used in:this procedure, the common mode impedance is not stabilize[d. The
emissipns from the EUT_shall be measured using both the voltage and current probes gnd the
measured levels compared with the voltage and the current limits respectively.

The priocedure’shall be as follows:

Arrande 4dhe“EUT, local AE and associated cabling as defined in Annex D, either as shpwn in
FigurelD:4" or as shown in Figure D.5, replacing the AAN with the current probe/CVP
combination.

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

The cgnditions for using these procedures are as follows:

g Measurement of cable, ferrite and AE common mode impedance

th this

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

Procedure 1-below-shall may only be used if-both-loop-lengths-aretess-than1;25-m thellength

of both the -calibration loop circumference (defined in,A Kigure C.6) and the AH loop

circum
minimi

measurement uncertainty.

[ference (defined in Figure C.7), is less than 1,25 m\\This condition is necesgary to
se loop resonance(s) that could affect the impédance measurement and ingrease

tr—al-¢thercases—either Procedure 2 or Procedurer3 shall be used-to-measure-the-ecgmmon
mode-mpedance if the length of either of the lgops, defined in Figure C.6 and Figure [C.7, is

Pr
[ ]

at Iea]: 1,25 m.

cedure 1:
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 gnd the
resulting current (/) inthe'measurement probe shall be recorded.

The cable used for.tHe measurement from the EUT shall be disconnected and shall be
shorted to groundfatthe EUT end.

The same drivie yoltage (V) shall be applied to the cable with the same drive prgbe.

The current: 'shall be measured with the same measurement probe, and the
asymmetrical common mode impedance of the cable, ferrite and AE combinatiop shall
be calcutated by comparing the current reading (/,) measured by the current prolye with
the(pneviously measured current (/4).

The common mode impedance is 50 x /4 + [,. For example. if I, is half /,. 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.


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

CISPR 32:2015 RLV © IEC 2015 -51 -

50 Q

I — 0
I A —

Drive
probe /"
Current
probes Iq
Vi
Signal generator Receiver
Network analyser
IEC 012/12
N
50 O -
«——— Calibration Loop 2
"4
/ T
— =\
LJ\ <+——————— Measurement probe
Drive Current |
probe probes 1
Vi
Signal generator Receiver

Network or spectrum
analyser

a

IEC

Calibration loop is the circumference of the imaginary loop shown.

Figure C.6 — Calibration fixture
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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____—__—

«——» < >
0,3mto 0,8 m 0,1m No restriction on length

distgnce to the reference ground plane (vertical or horizontal)

b distdnce to the reference ground plane is not critical

C

AE Ipop is defined when the switch position connects the AE to ground, and is shown by thened dashed

Figure C.7 — Arrangement for measuring impedance in accordance|with C.4.1

C.4.2 Measurement of emission voltages at a TV/IFM broadcast'receiver tuner p

in the frequency range 30 MHz to 2,15 GHz

C.4.2. General

line

Dris

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 receivef

with an RF signal at the tuned frequency of the EUT. (See Annex B).

input

The oytput level of the signal generator shall be’set to produce 60 dB(uV) for FM-receiyers—or
receptljon to 70 dB(nV) for analogue TV-reé&eivers reception, and to the levels speci
Table B.4 for digital TV reception. In eacht¢case the level specified is the voltage acrgss the

5-Q-inpedance-input-terminal input impedance of the receiver (typically 75 Q).

In order to determine the channgl(s) of each reception mode to be used during

measurement, an initial assessient using the scan mode of the broadcast receiver equ
may be used. Formal measurements may then be made using the channels that produg
highestt emission for each ¢eception mode (for example analog or digital).

C.4.2.2 Connection of AE (signal generator)

The TY/FM broadcast receiver tuner port of the EUT and the AE (signal generator) s
conne¢ted to.the input of the measurement device by means of coaxial cables and a re

have
Figur

combining metwork (or another suitable device). The combining network or device use
¥ minimum attenuation of 6 dB between the AE and the measurement devicg.

e|C.8.

fied in

formal
pment
ed the

hall be
sistive
d shall
See
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EUT EFEY4° S i e —————— Measurement device
P~ A \
- 3 - 3
—
o )= ————— —1
Combining network

N

AE-(signel * Matching

generator) network

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 s

equal

shall Y
be me
the EU

NOTE 4
of the
causin

NOTE 2
device

C.4.2.]

The re

o the nominal antenna input impedance for which the port has been designed. Th
e tuned to the wanted signal from the AE (signal generator),The emission levg
psured across the relevant frequency range taking into account the attenuation be
T TV/FM broadcast receiver tuner port and the measuremenit device.

RF currents flowing from the chassis of the receiverto the outer surface of the
coaxial cables should be prevented from penetrating into the coaxial system an
g erroneous measuring results, for example by‘means of ferrite tubes.

Attention should be given to possible oyerloading of the input stage of the mes
due to the output signal of the AE (sighal generator).

B Presentation of the results

sults shall be expressed in terms of the emission voltage in dB(uV). The specifie

impedance of the TV/FM broadcastreceiver tuner port shall be stated with the results.

C.43

C.4.3.

If an
decodd

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

General

FUT hasian RF modulator output port (for example video recorders, camc
brs) additional measurements of the wanted signal level and emission voltage at

modulator ©utput port shall be performed.

hall be
e EUT
| shall
tween

screen
d thus

suring

1 input

brders,
its RF

C.4.3.2— Measurement procedure

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 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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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

C.4.4 —Additional Normalized Site Attenuation (NSA) values

The procedure defined in CISPR 16-1-4:2010/AMD1:2012 and values presented in\Tablle C.3
shall ble 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 Y-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 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 -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.1.1 General
The infention of this publicafion is To measure the emissions from the EUT in a mannerjthat is
consisfent with its typical arrangement and use. The measurement arrangement of the EUT,
local AE and associated cabling shall be representative of normal practice.
An-EU[T or part of an EUT (including necessary AE within the measurement volume) which-is
Fboadpe e bocooilonnd cn the oo chrloe peonnel conpotion obell be connend op dloon
cetandiha anauinmant All athar FLIT (tahla tan wall maiintad ar tahla $Anluall manntad) chall
chomdipecendomont Al othee Sl Lieble ton el pmonmioc o toble o s bl pmonn ool o bl
ha arrbnnad ac tahla tAan FLIT 1inlace nlacina tha FLIT in thic wav iwniilld craata 4 nhucirgl
s R e s e et T
safetylhazard-
The EUT shall be arranged in accordance with the requirements“of Table D.1
Table D.1 — Measurement arrangements of EUT
Intended operational Measurement Remarks
arrangement(s) of MME arrangement
Tgble-top only Table-top
Flpor-standing only Floor-standing
C3an be floor-standing or table- Table-top
top
R4ck mounted Inla rack or table-top
Ofther, for example wall Table-top With normal orientation
mdunted, 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 orientgd
facing upward.
If & physical hazardwould be caused by testing the device on a table top, then it can be arranged as
fldor standing@nd*the test report shall document the decision and justification.
All cafjles that are considered part of the EUT shall be arranged as for normal use suljject to
length|restrictions given in Table D.2 and subject to the requirement to minimise the $ize of
the arrangement—Forexample—thekeyboard-and-mouss—ofapersonalcomputerset-up shall

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:

EUT.

placing AE below the RGP;

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

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

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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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
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 (erturrtable—where—applicable—and-thenbereuted—diresthto the
place where they leave the test site. The thickness of the insulation shall not be mane 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 bgtween
the EUT and the measurement device or probe shall be as short as possible and satisfy the
requirgments given in Table D.2.

Where| practical, any excessive length in cables shall be bundled’non-inductively, at the mid
point hetween the EUT and the AMN or AAN, for the conducted emission measurement. The
bundlg length shall be less than 0,4 m to satisfy the distances given in Table D.2.

Non-inductive bundling means that the cable is shortened by overlapping loops arranggd with
alterngte end loops wound in opposite directions using the minimum practicable bend fadius.
Where| bundling cannot be achieved, coiling of the cables shall be avoided.

The effective length of all loop-back cables™not routed overhead shall be longer thapn 2 m.
Where| possible, loop-back cables shall;be arranged so that outgoing line is not ¢losely
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 connector 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 byndles.
The effective cable length will be shorter than the actual length if the cable has been bupdled.

Loads|and/or devices simulating typical operating conditions shall be connected to at least
one of each_type of interface port of the EUT. If loading (or terminating) with a deyice of
actual|usage“is not feasible, the port should preferably be loaded with a simulator. Where
these |optiens are not practical the port shall be loaded by the application of a typical
impedance considering boththe commuomanddifferential-modes—These toadsandfor devices
shall be connected via a 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 does
not significantly affect the emission level (for example varies less than 2 dB), it can be
assumed a maximum has occurred;

e reproducibility;

e achievement of a representative configuration having regard to other requirements in
this clause.
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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 tept report shall identify the ports assessed.

An EU[T 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 uged in practice.

When [making measurements in a FAR, any measurements of height are referenced|to the
bottom of the test volume.

NOTE [When testing in a FAR, measurements of height are made to the top.surface of the turntable or tHe top of
the floof absorber when the floor absorber extends above the turntable.

Any aptenna masts and supporting floors shall be in{place during site validation. Al| other
relevapt conditions of Table D.1 and Table D.2 apply: For example, unpainted exganded
polystyrene may be used as a supporting platform akeve the turntable.

See 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 (+) | 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 Spacing between AMN and local AE >0,8 m 10 % Both
D2.6 Spacing between AAN and EUT 0,8 m 10 % Conducted
D2.7 Horizontal spacing between EUT and current probe (or 150 Q resistor) 0,3 mto 10 % C.4.1.6.3
b 0,8m
| (See )
Spacipg between current probe and 150 Q resistor 8] m
Spacipg between 150 Q resistor and optional ferrites (CMAD) S m
D2.8 | Horizgntal spacing between EUT and current probe (Seeb) 0,3m 10 % C4.16.4
Spacipg between current probe and CVP 0,1m
Spacipg between 150 Q resistor and optional ferrites (CMAD) 0,1m
Spacd between the cable under test and the RGP. 0,04 m +0,01
D2.9 Spacipg between AAN and local AE >0,8 m n/a Conducted
D2.10 Measyrement distance when testing frequencies up to 1GHz/| 3 mto +0,1m Radiated
| See Tlable A.2, Table A.4, Table A.6 and Table A.7 10 m
D2.11 Measlirement distance when testing frequencies above 1 GHz. 1'mto +0,1m Radiated
| | See Table A.3, Table A.5 and Table A.7 10m
D2.12 Spacipg between: EUT, local AE and associated cabling; and metal surfaces | >0,8 m 10 % Conducted
other than the RGP
This gpacing does not apply when a combination of table=top and floor-
| stand|ng equipment is-tested measured. In this case thestable-top EUT may
be 0,4 m from the vertical RGP as shown in Figure D.7.
D2.13 Thickpess of insulation between floor standing EUT, local AE and | <0,15m 10 % Both
assocjated cabling and the RGP
D2.14 Height to the top of table for radiated measUrements 0,8 m +0,01 m Radiated
D2.15 Height to the top of table for conducted\measurements 0,8 m or +0,01m Conducted
0,4 m
D2.16 Spacipg between table-top EUTy_Jocal AE and associated cabling and | 0,4 m 10 % Conducted
the RGP
| For-tgsting measuring analogue/digital data ports, the line under test shall
be kept 0,4 m distant from\the RGP for as long as possible before being run
to thg termination point._For testing using C.4.1.6.3 this also includes the
cable[from the measurement device to the AE.
The dection of cable running to and from the termination point shall be
exempt from the spacing to the RGP requirement given here.
D2.17 Spacipg betwgeen: table-top EUT/AE cables or bundled EUT/AE cables | 0,4 m 10 % Both
drapefd over.the back of the table; and the RGP above the
This may,be achieved by a non-conductive support. RGP
D2.18 Height of the cables connecting table-top and floor standing parts Lo 10 % Both
connector
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 arranged to be as close to the requirements of this table as is reasonably practical and the actual arrangement shall be

described in the

The EUT, local
spacing and the|

Where the EUT
host.

Where the EUT

Tolerance valug

test report.

requirements of this table.

is a module as defined in Figure 2, the distances specified relative to the EUT are measured to th

aligned with the CISPR 16 series.

is rack mounted, the distances specified relative to the EUT are measured to the surface of the rach.

AE and associated cabling shall be arranged in the most compact practical arrangement while'\rgspecting typical

e surface of the

D.1.2

The fo

Equipr
condu
practig

For ra
which
polysty
help e
approq

The a
meet t
units 9
horizo
longer

If the
the m4
placed

Table-top arrangement

lowing specific arrangements apply.

nent, including the power supply, intended fordtable-top use shall be placed on
ctive table of sufficient size to hold the EUT\:ocal AE and associated cabling.
al, the rear of the EUT should be flush with<the rear of the table.

Hiated measurements the table shall\be made of a material with a dielectric cg
minimises the impact on the results; for example, by the use of unpainted exf
rene. Subclause 5.5.2 of CISPR.6-1-4:2010/AMD1:2012 describes a measure
nsure that the dielectric qualities of the material used for construction of the ta
riate.

rangement of external power supply units (including AC/DC power converters
he requirements of Table D.2. Where possible, cables that connect between mod
hall hang over the back of the table. If a cable hangs closer than 0,4 m frg
htal RGP (or floor), the excess shall be folded at the cable centre into a bun
than 0,4 masuch that the bundle is 0,4 m above the horizontal RGP.

ins (plug) an extension cable shall be used such that the external power supply
on’ the measurement table. The extension cable shall have similar characterig

A non-
Where

nstant
anded ‘
ent to
le are

shall
iles or
m the
dle no

mains_port input cable is less than 0,8 m long, (including power supplies integrated in

unit is
tics to

the ma

H o L [ 4 I £ ol 4 ) £ ol
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The extension cable shall be treated as part of the mains cable.

Power

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

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

ction).

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

D.1.3

Where

Floor standing arrangement

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
horizoptalreference—ground—plane he—egquipmentreguires—a—dedicated—ground-connection,

this sh

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

D.1.4 Combinations of table-top and floor standing EUT arrangement

The fo|lowing specific arrangements apply.

For the assessment of a combination of table-top and floor standing EUT, two RGPs-afe 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 bel either
horizoptal or vertical. The inter-unit cables between a tahle-top unit and a floor standing unit
which gre long enough to drape on the horizontal RGR\shall be non-inductively bundlef (or if
too shert or stiff for bundling, arranged but not-coiled)*and placed on the table or supported at
0,4 m pr at the height of the lowest cable entry paintif this is below 0,4 m.

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

D.1.5 Arrangements for radiated measurement in a FAR

Wherel necessary, an access hole.should be provided in the centre of the turntable to fagilitate
routing of cables.

Mains |power outlets may be placed on the surface of the turntable (or supporting elemgent), if
the sitg validation requireiients for the chamber can be met in this configuration.

The arfrangement @f\the EUT and local AE shall be identical to those used for measurgments
using @ OATS/SAE/FSOATS except for cables that leave the test area. These cables shall be
routed| horizogtally with a minimum exposed length of 0,8 m, before being routed veftically
with d minimum of exposed length of 0,8 m, to the bottom of the test volumg (See
Figure|D{*2). They shall then be routed to the centre of the turntable where, if possible the
cablesLshall drape vertically downward The cables shall then leave the chamber by the
shortest possible route to minimise any impact. Where the cables are shorter than 1,6 m, as
defined by the manufacturer, then the horizontal component shall be as close to 0,8 m as
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.

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
conne¢t these ofher 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
practidal. All AMNs shall be bonded to a RGP.

For AMNs mounted below the RGP an extension cable may be used. The . AMN specifjcation
shall e met at the connection point for the EUT (the end of the extension, cable or powegr strip)
with afl 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,~€¢ach having its own |power
cable, [the point of connection for the AMN is determined by the-felfowing rules:

e [for an EUT that has several modules, each wijthDits own power cable (hgwever
terminated) and for which the manufacturer providés a power strip (multi-socket/mains
splitter) with a single power cable for connectign\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 conpected
via a host unit shall be measured separately;

e |power cables or field wiring terminals (mains input terminals) which are specified by
the manufacturer to be connected<via a host unit or other power-supplying equ{pment
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 measurgment.

In all ¢ther 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 example)
shall be measured separately.

Any 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
shall He correctly terminated in accordance with D.1. Where the 1 m requirement cannot be
achievied;,'‘because of the position of the power input port/wired network port, then the
effectiyesténgth shall be as short as possible. In the case of EUTs including floor standing
equipment the cable connecting the analogue/digital data port to the AAN may be positioned
perpendicular to the EUT for a distance between of 0,3 m and 0,8 m then drop vertically 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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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.2.3

If cong
associ
princip
this co

D.2.4

The c(
meetin

The ta
floor s
the ta
0,8 m

equipn
thantH

Examg

D.3

D.3.1

Unless
mains
This o
bonde
If used

Specific requirements for floor standing equipment
ucted emission measurements are undertaken within a SAC, the EUT{local A
nted cabling shall be configured as defined in D.2.1. whilst meeting the d

les given in D.1.1. The AE cable routing shall be overhead if the EUT is desigr
nfiguration. Example measurement arrangements are given in Figure D.6.

nfiguration for conducted emission measurements shall_be as defined in D.2.1
g the general principles given in D.1.1.

ble-top equipment shall be assessed using alternative 1 or alternative 2 in D.2.
anding equipment shall be assessed on a harizontal RGP. If a vertical RGP is ug

from the vertical RGP. This may require that the spacing between the ta
nent and floor standing equipment bexset at a small and convenient distance;—¢

le measurement arrangementsare given in Figure D.7.

MME-related requirements for radiated measurement

General

some otheryconfiguration is typical of normal use, or specified by the manufa
cables shall:drop directly to the RGP before being routed to the mains power

] to thesxRGP. If the mains outlet has a protective earth, it shall be bonded to the
, the AMN shall be installed under the RGP.

E and
eneral
ed for

Specific requirements for combined table-top and floor standing equipment

whilst

P. The
ted for

ble-top equipment, care shall be taken thatrthe floor standing equipment is af least

ble-top
|rester

cturer,
outlet.

utlet should not protrude above the RGP. If the outlet has a metal case, it shall be

RGP.

D.3.2

Requirements for table-top equipment

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 i

n Figure D.8.
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Vertical coupling plane (for conducted measurements — alternative 1)

Additional units may be
stacked when appropriate €
<
s
0,1m 0,1Tm
T i |
|l EUT/AE |: EUT/AE | EUT/AE :
|
!| !I (front) ! |
IL _____ | | |

T w

RN

RN

Typical

{
___ . i
10,1,“ Spacing (I 2a)
——Y___ Q
| EUT/AE | ! e 3%
: O - HID | \%

HID/EUT/AE |EUT/AEI
| _ k (front)
Table extension

747
% (when required) /
i

For radiated measurements.thegcmaximum permissible

A

______ | A |
QOA m ¢0,1 m
iy Non-. —————— I
| EUT/AE | conductive / | I
| | table | EUT/AE
| | T~ | |
|
|

mm

oo o !

e o o !

Lm

extension is dependent.on the NSA volume

Top view

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

IEC
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0,1m
EUT/AE 0,1m
PSU -
/l/ EUT/AE
EUT/AE
>0,8 m
toother

metallic
objects

— Cat'JBIEs to
L~
0.8'm /

Insulation

.

4
. 0,4 m to vertical‘reference ground plane
Vertical reference ground plane

I AANs bonded to a reference ground plane

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

Figure D.2 — Example meéasurement arrangement for table-top EUT
(conducted emission measurement — alternative 1)

—

AMN

he 0,8 m distance specified between EUT/AE/PSU and AMN/AAN, is applicable only to the EU|

IEC

T being
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0,1m >0,8 m to other _|_
0,1m metallic objects

>0,8 m to other
metallic objects

MNs bonded to horizontal reference ground plane

|

Reference
ground
plane

IEC

NOTE 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
<)
psuy 01 m ‘
|
>0,8 m to other
metallic object EUT/A
EUT/A

Cable to

Y |

Current
Cable 0,04, m~ probe
from VRGP

able to
>/A T
nsulatiol ’ ~
04m q ==
i l/ N
J< AMN
7
0,4 m to Vertical Reference Ground Plane

AMNSs or CVPs bonded to a Reference Ground Plane

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

ject
objects 0.4 m

Non-conductive support Sé

0,8m

T % RGP

To AE
AMN/AANs bonded to horizontal RGP

IEC

NOTE The 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN]) is applicable only to the EUT being
measurg¢d. 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)
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Non-conductive support

Typical spacing

s

Typical spacing

EUT/AE

EUT/AE

Insulation

AMN/AANs bonded to Horizontal RGP To AE IEC

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

0,1 m . :

’ Typical spacing
>0,8 m to e EUT/AE

/k\ other PSU
metallic —_—
objets
,$_4,/ J
_____ i 0,8m N— |
J Insulatio ~ ——

Frsd RS~
0,4 m to vertical RGP

Typical spacing
Vertical RGP

AMNSs bonded to a RGP
IEC

NOTE The 0,8 m distance specified between EUT/local AE/PSU and“AMN, is applicable only to the EUT being
measurg¢d. 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|8 m
d - To AE
N
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

0
EUT/AE

EUT/AE

To power
suppl

Insulation

IEC

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
S EUT/AE / EUT/AE
D,8 m
T _______ " | Bundle at
2 e L—| connector height
0.4m /
] — |
4 / \J Insulati >

Cablgs to power supply and AE

IEC

Figure D.10 — Example measurement arrangement for combinations of EUT
(radiated emission measurement)
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Cables leaving the test area 01m

20,8 m horizontal length

Non-conductive
turntable L

AC mains and AE
cables leaving the
test area

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

and AE cables Effectlve EUT

cavllls Hre-test ||\,|3

area. 1,1m A
"\

0,8 m AC

mains power Q
outlet ¢ Turntable

Support
(where necessary)

N

Figure D.12 — Exam f@Qcable configuration and EUT height
(radiated eq. 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.

Prescs
that pr
be use

The ny
Theref

that the impact of varying the configuration can be found. Changes in‘¢onfigurations

may by

[ )

[ )
The p
comp
presc

give ¢
respeqg

Prescs
provid

A simq
examp

~ T

pduce(s) the highest amplitudes with respect to the limit. This configuration shou
d during formal measurements.

ore, a quick and simple procedure should be established for comparative purpo
p considered include:

mode of operation, as defined in 3.1.23;

supply voltage discussed in A.1;

arrangement discussed in Annex D;

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

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

rescan method attempts to closely.\emulate the formal procedure so that ef
risons can be achieved. For example, a limited height SAC would be an appr
n facility followed by an OATS/SAC for formal measurements. An effective presc
bnfidence that the configuration which produces the highest amplitude emissio
t to the limit has been found!

n measurements may be performed with spectrum analysers without pre-se
bd that precautions.are used to ensure that the instrument is not overloaded.

le procedure, to-check for overload is to repeat a measurement with an attenuaf
le, 6 dB) added at a convenient point in the measurement path so that the

preser
receiv

t at anyvactive or nonlinear stage of the measurement path (amplifiers, i
rs, andiso forth) is reduced by a known amount. If the measured signal level dg

tion(s)
d then

mber of configurations to be considered is dependent upon the complexity of th¢ EUT.

5es SO
which

fective
bpriate
an will
n with

ection

or (for
signal
miters,
es not

decredse, by approximately the value of the attenuator used (within 0,5 dB), the¢n the

measu

bblem.

rement system may be overloaded and steps should be taken to correct the pr
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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

Measurement Annex D 5.10.1 Description of the final configuration.

arrangemfent

Host and |modules 6.2 5.10.1 Description of the hest and modules.

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

Special njeasures 7 5.10.1 Description.of*special measures needed to gnsure
compliance:

Highest ipternal 8 5.10.1 Valye-of F,. See-3-4-148 Table 1

frequency

General quidance 9 5.10 all (5.10.2 At least:

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

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

General gontent 9 5.10.1, 5.30,2 Photographs of the measurement configuratjon and
arrangement for the formal measurements

Emission$ data and 9, Annex A, |5.104 Tabular data should be presented covering the

calculations C.2.2.4 requirements of C.2.2.4.

Emission|details 9 5.10.1 Pertinent information for each emission.

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

Calculated 9 5.10.3.1.c), Calculated measurement uncertainty for eagh

Measurement uncertainty 5.10.4.1 b), 5.10.4.2 |measurement performed.

Compliance statemerit 9,10 5.10.2 1), Class of limit whose requirements the EUT datisfies.

5.10.3.1 b)

Measurerhent distance Annex A, 5.10.1 Measurement distance used-during-testing gnd, where

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

Exercisingofports ATITEX A; 5710+ Bescriptiomof the proceduresusedtoexercise 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)

Support information for the measurement procedures

defined in C.4.1.1

Schematic diagrams of examples of asymmetric artificial networks

AAN metal case

NOTEH

NOTE 2
Table C

O
EUT Balanced pair

o
\

ant m
\
\
L

C=4,7uF

R=2000Q
L1=2x38mH
L2=2x38mH
AE = Associated equipment

EUT = Equipment undertest
R, = Receiver input impedance

2.

AAN
L1
A4 S————
pu A S —Q
AE
T i
c c
R R
L]
L2
[ ]
Ry
50 Q

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

—Zcat Zxot provides the unbalance required to adjust the LCL of the AAN to the values spe

IEC

cified in

Figure G.1 — Example AAN for use with unscreened single balanced pairs
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AAN metal case

AAN
For 1 or 2 pairs
F

L1=5x%x14mH L2=4x14mH

>
3

O

Balanced pair 2

S
3

O

EUT AE

3
3

O

Balanced pair 1

\

S
>

ant ant

!
\
|
[
[
|
m L

\ \
.

100 Q
R

X
50Q

C=82nF
L3=2x3,1mH IEC
L4=2x3,1mH

Ry =390 Q

IAE = Associated equipment

BUT = Equipment under test
R, = Receiver input impedance

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

NOTE-4 Nominal voltage division factor defined in C.4.1:v2\¢) = 9,5 dB.

NOTE-2-Zeat Z.4 provides the unbalance required to adjust the LCL of the AAN to the values spegified in
Table C}2.

NOTE3{ This AAN can be used to measure eommon mode emissions equally well on a single unscreened balanced
pair or gn two unscreened balanced pairs:

Figure G.2 — Example AAN with high LCL for use
with either one or two unscreened balanced pairs
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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 .f\/\ ® .f\/\ )
I
O } ./Y\ ® ./\/\ '®)
Balanced pair 3 }
o ? ; .f\/\ Py .f\/\ o
EUT T f AE
o } } N ® N
Balar{ced pair 2 } }
| |
O | S e ® D
I I I
Lol * ¢
Balariced pair1 | | |
I I I
O—@——+— Y /YN
‘ B : C i CL C— C— C— C—Le— Co :
L R R R R
bz ] [J 1) ] i ¢ ¢ ‘
[ ]
I I I I
100 Q
Ry
50 Q
IEQ
C=82nF
Ry =390 Q
AE F Associated equipment
EUT H Equipment under test
R, 9 Receiver input impedance
L3, LY, L5and L6 =2 x 3,1 mH
L3, L#, L5, and L6 provide a transverséiinductance across each pair = 4 x 3,1 mH = 12,4 mH
NOTE-4Nominal voltage division factor defined in C.4.1.2 e) = 9,5 dB.
NOTE-2-Zeat Z.4; provides the unbalance required to adjust the LCL of the AAN to the values spegified in
Table C|2.
NOTE-3[ This , AAN can be used to measure common mode emissions equally well on a single unscreened blalanced ‘
pair, or pn two,/three or four unscreened balanced pairs.

or four unscreened balanced pairs
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AAN metal case

AAN L1
o ° For 2 pairs ./\/Y\ o
Balanced pair 2 A~
O ® L r Yy O
EUT f ° AE
o \ YTV 0O
: w T  m—
Balance%palr 1r ‘ L A~ o
| Y
‘ ‘ R 4xC,
2 x Zogt D D 4 xR,
|
| | R
S N — I
Ro
C,=33nF Ry
R,=576 Q s00
R,=6Q IEC
R.=44Q
L1=4x7mH

AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input impedance

NOTE-4 Nominal voltage division factor defined in C.4.1.2 e) = 34 dB.

NOTE-2Zeat Z.,; provides the unbalance required to adjust the LCL of the AAN to the values spegified in
Table C}2.

be used|for cables which have at least.offe’unused pair, see C.4.1.3

ir This AAN shpuld not

Figlire G.4 — Example AAN;"including a 50 Q source matching network at the volfage
measuring port, for use with two unscreened balanced pairs
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AAN metal case

AAN L1
For 2 pairs
o P SAAEEE B
Balanced pair 2
O ? ® LYY O
EUT AE
O : . YT o)
Balanced pair 1 ‘
O ? . N\/\ O
| 1
| | —_— 4 xCy
2 x Zoot D 4 xR,
[
1
Ry
C.=33nF 500
R, =400 Q IEC
L1=4x7mH

AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance

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

NOTE-2-Zeat Z.4; provides the unbalance required to adjust the LCL of the AAN to the values spegified in

Table Cj|2.

NOTEJ
should 1

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

his AAN
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AAN metal case

AAN L1
Balanced 007 . For 4 pairs Aa A o
alanced pair
P O ? ® ./VY\ o
0 ‘ ® SV O
Balanced pair 3 } PR
EUT © * g . O e
O — ~— aaat o
Balanced pair 2 } } -NY\
© G ¢ A O
O — o o
Balanced pair 1 1 1 1 ° —
© ? Lo 1T 1T 1T 1T 1T 1T ° O
4 x Zoat B m m m 8xC,
N N 8 xR,
RC
Rp
RX
C,=33nF Y
R,=11520
R,=6Q IEC
R, =440
L1=8x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

Nominal voltage division factor defined in C.4.1.2 e) = 34 dB.
—Zeat Z. 4 provides the unbalance required to adjust the LCL of the AAN to the values spegified in
2.
This AAN shpuld not

Figure G16 = 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

NOTE 1

NOTE 2
Table C

NOTEJ
be used

AAN L1
For 4 pairs
saionced 072 ° P A o
alance pa(l;r . 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 ©
Balanced péir 1 T e ©
alanced pair
L1
AN, S T T I O I A S O
xZa ] L)1) T
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

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

—Zeat Z o4 provides the unbalance required tenadjust the LCL of the AAN to the values spe
2.

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

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

Coaxial

This AAN sh

tified in

buld not

NOTE

Islolation bulkhead
piate ’?M connector
LAAYAAY
Connection to 7 \
coaxial cable screen \ )
Screen-conductor wire
RX
50 Q

IEC

AE = Associated equipment
EUT = Equipment under test

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

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)
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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

Connection to
coaxial cable screen

0z, |

AE = Associated equipment
EUT = Equipment under test
R, = receiver input impedance

IEC.

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

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

NOTE-2[ 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 conjmon
mdde choke created by miniature coaxial cable (miniature semi-rigid solid copper
screen or miniature double-braided screen<coaxial cable) wound on ferrite torojds

Multiple signal wires,"aumber = 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

EUT Screened cable AAN

Multi-conductor
screened cable

Screened
bulkhaad

connector

Isolation plate,
St C <X 1 p/
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

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

NOTE-2[ More toroids may be needed to fully meet the requirements/fornAANs.

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

G.2 |Rationale for emission measurements and procedures for wired netwprk
ports

G.21 Limits

The emission voltage (or current) limit is defined for an asymmetric common modg load
impedance of 150 Q (asw-seen by the EUT at the AE port during the measurement). This
standqrdisation is pecessary in order to obtain reproducible measurement results,
independent of the undefined asymmetric common mode impedance at the AE and the EUT.

In gengral, the"asymmetric common mode impedance seen by the EUT at the AE portf is not
defined unless:an AAN is used. If the AE is located outside the shielded room, the asymmetric
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 measutement
set-up and 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 is
deliberately introduced to yield the specified LCL value. This asymmetry may enhance or
cancel the asymmetry of the EUT. In the interest of determining the worst case emissions and
opt|m|zat|on of measurement repeatab|l|ty, conS|derat|on should therefore be g|ven to

repeating when
using the approprlate AAN as defmed in C.4.1. 2

Since jmbalance on each balanced pair will contribute to the total conducted common mode
emissipn, all combinations of imbalance on all balanced pairs should be considered.| For a

single [balanced pair, this has a relatively minor measurement impact —the two wirgs are
reversed. However, for two balanced pairs, the number of LCL loading combinations (and
therefgore measurement configurations) is four. For four balanced pairs, The number of Ipading
combilLations grows to sixteen. Such numbers have a significant impact on measurement time
and measurement documentation. Such measurements are not-usually implemented,| but if
carried out the connection to AAN should be carefully documented:

The RF measurement port of an AAN not connected tg,the measuring receiver should be
termingted with 50 Q.

Table G.1 — Summary of advantages and disadvantages
of the procedures described in C.4.1.6

Procé¢dure 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)
No underestimation

(represents the yorst case
estimation)

For unscreened cables
containing balancgd pairs, the
LCL values of the AAN are within
the tolerance in Table C.2 of an
AAN appropriate to the cable
category.connected to the EUT.

Always applicable to shielded
cables

Small measurement uncertainty
for higher frequencies

Lowest fffeasurement uncertainty

Disadva

ntages

Only-possible if appropriate
AANSs are available

Invasive (needs appropriate
cable connections)

Increased measurement
uncertainty for very low
frequencies (<1 MHz)

Alteration of the cable insulation
is necessary

common mode i

pedance at

Overestimation(iF possible if

the AE is not cl

Increased uncer,

se to 150 Q

ainty for

some extreme c

bnditions of

Needs an mdividual AAN Tor
each cable type (results in a high
number of different AANs)

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

Reduced isolation against
emissions from the AE side
(compared to the procedure
in C.4.1.6.2)

Only applicable to shielded
cables

frequency and impedance

No isolation aga

inst

emissions from the AE side
(compared to the procedure in

C.4.1.6.3)

Does not assess the
interference potential that
arises due to conversion of

the symmetric si

gnal due to

the LCL of the cable network
to which the EUT will be

connected
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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
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 commaor mode
impedance.

The cgmmon mode impedance tolerance is 20 Q over the frequency rangehof’ 0,15 MHz to
30 MHE. 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 being
assesged should be—< <5 pF at 30 MHz (the worst case frequency). At 300MHz, the impgdance
of 5 pF is approximately—4-062 1 061 Q, which, in parallel with 150%Q results in a combined
common mode impedance of approximately-448;5 131,4 Q.

A first [possible CVP construction approach is for the probe te be a single capacitor thaf relies
on physical distance from the cable attached to the EUT port being measured to achieve
the 5 pF loading. This style of CVP is -described in5.2.2 of CISPR 16-1-
2:2003/AMD1:2004/AMD2:2006.

A secdnd possible construction uses two coupling devices in series. A first capacitive cqupling
devicelin close proximity to the cable attachéd to the EUT port being assessed (the dejice is
actually in physical contact with the insulation of the cable attached to the EUT port being
assesged). The second device is a standard oscilloscope-type voltage probe having an
impedtnce >10 MQ with a probe capacitance <5 pF. The theory is that the probe capagitance

in series with the capacitance of the capacitive coupling device presents only the|probe
capacitance to the cable attached,to the EUT port being assessed. In practice, it is possible,
given the physical size of the(capacitive coupling device, to have a large stray capacitgnce in
parallgl with the probe capacitance. If this occurs, the total capacitive loading will be greater
than that of the probe itsélf,"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 rely
on thepry. This capacitance measurement can be made with any capacitance meter that can
operate over the“0,15 MHz to 30 MHz frequency range. The capacitance is measured
betwee¢n the cable attached to the EUT port being assessed (all wires in the cable are
conneg¢ted together at the connection point to the meter) and the RGP. The same type of
cable used in the conducted emissions measurement should be used for this capagitance
measurement.

NOTE 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.


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

- 86 — CISPR 32:2015 RLV © IEC 2015

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.

EUT
Tttt : | Reference measurement
! Z I —— P withZ;=150Q
o
| |
| |
| |
LN | U ! - |——| Z,
Ty | N
| |
| |
| |
| |
| |
| |
| |

IEC

g

Figure G.12 — Basic circuit for considering the limits
with defined common mode impedance of 450 Q

If the measurement is performed without defining the common._mode impedance seen |by the
EUT, the simplified circuit is as shown in Figure G.12, where-the common mode impedanhce Z,
seen Hy the EUT is defined by the AE and can have any«alue. Therefore Z; as well as|Z, are
unknoyn parameters of the measurement.

—— a1 —— 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 current
and the limit of voltage are equivalent. The relation between current and voltage are always
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 the common mode impedance of the AE (Z,) is far from 150 Q, it is possible that an EUT,
which > = ; : ver 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
with thlis procedure, it is possible the EUT would comply with the limits if it could-be measured

with Z} = 150 Q. If emission measurements of the EUT by this procedure were compargd to a
power|limit derived from the voltage and current limits, a more accurdte,“measure |of the
interference potential into 150 Q is possible.
G.2.5 Ferrite requirements for use in C.4.1.1
Subclguse C.4.1.6.3 defines a measurement set-up for ,measuring the common| mode
conduc¢ted emissions on the shield of a-coeaxial shielded cabte: A 150 Q load is specified to be
conne¢ted between the-ceaxial cable shield and the RGP as described in C.4.1.6.3. Herrites
are shown placed over the—ceaxial cable shield between the 150 Q load and the AE. The
charaqteristics of the ferrites necessary to satisfy.the requirements of C.4.1.6.3 are| given
below.
EUT Cable shield

A Zower ] /z T T

I —\\N— ' — AN\ —\ NN l

| Lz, | | | |

| R, 1 | |

| | | |

| | | |

| | | |

: ( Veutem : 150 Q (shield to ground) : Vaeem C) :

| | | |

| 1 | |

| | | |

| | | |

| | | |

| | | |

| 1 | | P |

| e | e | e |

| | | |

| | | |

| | | |

| | | |

| | -] _ |

EC

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;, itc and Z ocm
in parallel W|th the 150 Q re3|stor (Z in F|gure G. 14) should be no Iower than 130 Q. This in
turn imp : old-reg s s -

This cllause 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 ..y, = open circuit and Z .., = short circuit. If the ferrites.can be sele¢ted to
satisfy|these requirements, any value of Z ., will be acceptable.

o |Case 1: Z, oy = Open circuit

The cgmbined series impedance of Z;gite aNd Z oy iS @lso an open circuit. An open cifcuit in
parallgl with the 150 Q load is 150 Q. Z¢,ite Can be of any value.

e [Case 2:Z = short circuit

aecm

The cgmbined series impedance of Ziy it and Z,oiis equal to Zgg e The value of Zg e in
parallgl with the 150 Q resistor will then need to be*no lower than 130 Q. In equation form:

[(150)(Zterrite) K150 + Zggrrite) = 130 Q

Solving for Z;i1e Yields a value of-4-:800 975 Q. This implies that the ferrites selected {or this
application should have a minimum“tmpedance of-+000 975 Q over the frequency range of
0,15 MHz to 30 MHz. For a givetsset of ferrites, the minimum impedance (joL) will o¢cur at
the minimum frequency of 0,16 MHz.

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

To determine whether the selected ferrites will accomplish the intended functiop, the
measurement 'set-up shown in Figure G.15 is suggested. A traditional impedance meter or
i round.
Another @pproach is to measure the individual voltage and current at point Z (/and V in
Figure ement
should be made at 0 15 MHz. It would be adwsable however, to measure the |mpedance
across the entire 0,15 MHz to 30 MHz range to ensure that no stray capacitance associated
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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Capacitive voltage

Current probe
robe i
p | 7 Ferrites
Impedance G-+—» y m
meter I\ 4
150 Q
©)
Ref. Test
© CW out

Network analyzer

Figure G.15 — Basic measurement setup to measure
of the 150 Q and ferrites

combined impedance

IEC
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Annex H
(normative)

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

H.1 Rationale

e The limits given in table clauses A7.1 and A7.2 protect radio services from&;gi% ons in
]

IEC 2015

atellite

redeiving systems. These limits have the same purpose as the emissior}\ its for other

P

e The limits given in table clause A7.3 or A7.4 prevent interference t e uplink chapnel of

a datellite transponder due to the totality of the LO frequencies sions from thg many

oufdoor units directed towards that satellite. Q
The LD emissions are amplified by the gain of the outdoor pgsa olic antenna. Therefpre, in
the difection of the satellite (to which the parabolic anteu\n is aligned), a relatively low
emissipn limit of 37 dB(uV/m) is specified for the LNB (se& Table H.1).
The emission power limit in table clause A7.4 is ca cQa ed for an outdoor unit without |a feed
horn. Hence, if the feed horn cannot be separate om the outdoor unit, this measufement
result shall be compensated by subtracting the v@a of the gain of the feed horn.

&
Table H.1 — Derivation of the @lit within £ 7° of the main beam axis
‘\@
N
Factors used }o\élculate the limit Calculatdd value
N
Based eJement is thermal noise (room tem{;e%ture), -173 dBm/Hz -113| dBmp/MHz
Requested noise margin at the upIin%«‘?b\e'{ver of the satellite -10| dB
A4
Allowed|disturbance power at sa{eﬂite receiver input -123| dBmp
N
Satellite|receiving antenna geTF 34| dBi
Allowed [total disturbanc&&vher at satellite position. -157| dBm
WA
The nunjber of LNBQFcted at the satellite (50 000 000 is assumed, and 10 x LOG (50 000 77| dB
000) = 77)
Allowed distU(-biﬁe power at satellite point emitted from one receiver. -234| dBmp
~=F

Propaga‘tiq\%oss for 40 000 km distance -207|{dB
Allowed total disturbance power at LNB position -27/ dBm
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

4 th L H i i tad £ E1N ot L\ £ b 1 £
added pe-thetimit{torsubtractedfrom—the—measurementreswiyforthemeasurementeofdhe LO

emissipn within £7° of the main beam axis (limit in table clause A7.3). »

H.3 |Operation conditions Q\%

For th¢ measurement of the LO leakage, the EUT shall be connected t?b power supply (via
a suitgble bias tee) and control signals for switching the LO frequean~ applicable.

For the measurement of spurious radiated emissions, the EUT: ﬁéeds an input signall which
can bg an un-modulated carrier. Therefore a suitable small {ﬁ mlt antenna shall be placed
within [the main beam axis of the EUT. The influence the transmit antenna ¢n the
measurement result shall be reduced to a minimum. An Q(ample arrangement of the trpnsmit
antenr{a is shown in Figure H.2. Q
. . . N
The input signal shall be adjusted to get the m um rated output level from the EUT. For
the measurement in the frequency range fronp,30 MHz to 1 GHz the input signal shall be
adjusted so that the output frequency is with@his frequency range. For the measurement in
the frequency range above 1 GHz, the fre%\ency of the input signal shall be adjusted iph such
a way|that the EUT is measured, as a%ninimum, at the lowest, middle and highes{ rated
output{frequency within the measuredd?&wency range. A typical scenario is as follows:

N
For an|LNB with the following c@:teristics:

— maximum output level: —10°dBm,
— LO|frequencies: 9,7, z and 10,6 GHz,
— oufput frequenc @hges
950 MHz to ‘MHz (for 9,75 GHz LO)
1 100 MH 150 MHz (for 10,6 GHz LO)

the fo Io@d output frequencies shall be measured with the EUT set to output level of —
10 dBm\ T

— LO 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.

1 O
R
/I ' \\ << 6\
I Q
II I \\ \Q
............... II | S\\\\b\
L ]® .........
s \\'Q o IEC
N\

For EUT with a non-detachable parabolic re@or the main beam axis shall be changed to the opposite dirdction.

Figure H.1 - Des@on of £7° of the main beam axis of the EUT

O
D
\<</C)
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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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Other test methods and associated limits for radiated emissions

1.1 General

The following test methods and associated limits are provided for information purposes.
Meeting these limits using the alternative test methods does not constitute compliance with

this publication. The alternative test methods and limits are described in Table 1.1 toK ble 1.7.

NOTE Uimits for reverberation chambers are still under evaluation and therefore the proposeQTmits can be
changed in a future amendment to this publication.

Throughout this informative annex,

P

\

e where the amplitude of a limit varies over a given frequency rang ‘ibchanges lineanly with
regpect to the logarithm of the frequency;

e where there is a step in the relevant limit, the lower

trapsition frequency;

v@@should be applied |at the

o if more than one detector is specified, the EUT s %@ be assessed using all rglevant

defectors against the appropriate limit: this proc

degision trees defined in Figure C.3 to Figure C.5<2

1.2 Procedures for radiated emission

The fdllowing limits and requirements arQb
equivalent protection to radio reception;
the user of these types of facilities arbn ication of the validity of the results.

NOTE [There are no proposed limits f@{(r'gtasurements using the RVC for frequencies below 1 GHz.

Table I.1. -

the |

O

r@&surements using a GTEM or RV|C

)

- adiated emissions, basic standards and
I@Qation of the use of GTEM and RVC methods

can be optimised by use |of the

r information purposes only. They may grovide
those defined in Annex A and are included {o give

Measurement a |&_) Facility validated Measurement Limitations
Facilify a@r to maximum
Q~ frequency of Procedure Arrangement
O measurement and
é in accordance with
GTEM Q})EC 61000-4-20 | IEC 61000-4-20 IEC 61000-4-20 Clause 1.4 Measuring inja GTEM
\ is limited to gn EUT
meetmgthedefinition
of ‘small equipment’ in
IEC61000-4-20.
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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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:

E +97,53 dB

rad ~ rad

E,.q is the free-space electric field expected at a 3 m distance, in units of dB(pV/m). P
is the radiated power in dBm units.

rad

e The limits presented for the GTEM are based on the 10 m measurement dista on an
OATS and 3 m on a FSOATS. Details for correlating OATS and GTEM-limits are, g|ven in
Clguse A.3 of IEC 61000-4-20:2010 [I6.5]. The small-EUT correction factor,givén in A.4.3
of [IEC 61000-4-20 [16.5] shall be used. '\03

Table 1.2 — Proposed limits for radiated emissions {l/
frequencies up to 1 GHz for Class A equipment, forréiEM
Table Frequency Measurement PQ‘ Class A limits
clausg range . - dB(uV/m)
MHz Facility Distance D r type /
m dwidth
12.1 30 to 230 GTEM QuaS, peak / 40
C 120 kHz
230 to 1 000 GTEM AQ 47
Table 1.3 — Proposed limits f‘Q)radlated emission for
frequencies above 1 GHz fo ss A equipment, for GTEM
Table Frequency . O easurement Class A limits
clausg range . \ < - dB(uV/n)
MHz Facility =~ Distance Detector type /
\O m bandwidth
13.1 1 000 to 3 000 N~ Average / 56
3000 to 6 000 / 1 MHz 60
s n/a
1 000 to 3 000 . 76
L rem poak]
3 000 to 6 000 ) z 80
\)
?‘ Table 1.4 — Proposed limits for radiated emission
@ frequencies above 1 GHz for Class A equipment, for RVC
Table Q}ﬁrequency Measurement Class A limits
clause| range T e Dotoctor tvood dB(uV/m)
S Facility — 1 Distance— | Detectos
m bandwidth
14.1 1 000 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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at frequencies up to 1 GHz for Class B equipment, for GTEM

Table Frequency Measurement Class B limits
clause range dB(uV/
Mng Facility Distance Detector type / (kV/m)
m bandwidth
15.1 30 to 230 GTEM Quasi Peak 30
n/a /120 kH
230 to 1 000 GTEM z 37

Table I 6 — Proposed limits for radlated emission

Y
Table Frequency Measurement C@Q‘B I{mits
clause range \/
Mng Facility Distance Detector type / QJ (V)
m bandwidth N
NI
16.1 1000 to 3 000 50
GTEM Aze&ﬂaﬂe/ (1/
3000 to 6 000 z "b 54
n/a
1000 to 3 000 Pe 70
GTEM aﬁ
3 000 to 6 000 74
Table 1.7 — Proposed limits for ra%t@d emission
for frequencies above 1 GHz for Clas@ quipment, for RVC
Table Frequency range Measmér%snt Class B |imits
clause MHz . N \\;-' dB(nVim)
Facility Distance Detector type/
N bandwidth
17.1 1,000 to 3 000 - Average / 50
RVC |
3000 to 6 000 \\\Q 1 MHz 54
n/a
1,000 to 3 000 xO Peak / 70
RVG,(
3 000 to 6 000 . 1 MHz 74
AN\
o
1.3 Additional me@ement procedure information
1.3.1 General@g
The following lauses provide additional information over and above that given in 6.3.
Prescdgn r?gggésurements are performed to identify the one configuration to be measured |[during
formal surements, this configuration is then used to measure the maximum emissioh level.
1.3.2 Specific considerations for radiated emission measurements using a GTEM

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.

alternative variations may include varying the speed of the stirrer.

In addition,
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1.4

1.4.1

Use of a GTEM for radiated emission measurements

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].

The purpose of this clause is to illustrate the construction of the GTEM with its component
parts and how an EUT may be mounted to provide a frequency scan of the EUT’s emission

spectry

1.4.2

Details

The sd
extrud
freque
enviro
extrud

mowhgn manntgd in 2 arthaaanal nagcitinng
A ReHediea—i Regoha+—p e

A
EUT layout QS’

on the measurement setup are given in A.5 of IEC 61000-4-20: 2010 <?

tup table should be made of non-conductive low-permittivity (e,);@.atenal (for ex
bd polystyrene foam). Avoid using materials that are known t onductive at

hcies, especially laminated wood or materials that will c RF behaviour
hmental conditions (changes of humidity will generally af\ ood ). Apply for ex

S\

bd polystyrene foam boards.

&
A

Side view

W\
Output C)\\

port
Description of the vafxﬁ&arts of the GTEM
. Chassis OUCJ nductor

Septum inner/conductor
Resis 'éb'ad

RF ber
ble table

IEC

OO

ample
Certain
due to
ample

Q/C-bptlonal ferrite tiles under EUT

Figure 1.1 — Typical GTEM side sectional view showing some basic parts
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Plan view

OQutput
port

NG
Description of the various elements within the diagram (19
1 Entry door c,
2. Floor penetration plate (‘b(l/
3. Optional ferrite tiles under EUT Q‘

Figure 1.2 — Typical GTEM plan sectional view she\@hg floor layout

Plan view

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

Board with low loss strap or tape fixings
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
the transmission line (septum) height [16.2].

1.5 Specific EUT arrangement requirements for radiated emission . ,
measurements above 1 GHz using an RVC 0;}
N

The RVC is a fully reflective chamber that can be used to measure radia}l’@emissions from
an EUT. See basic standard |EC 61000-4-21 [16.7]. The measure épt is perfornmled by
rotating one or more stirrers (metallic paddle wheels) in steps over.a @omplete rotatipn. An
overvigw of the RVC facility for radiated emission measuremen depicted in Figdre 1.4.
IEC 61000-4-21 contains the measurement method (Annex E), c@ation procedure (Apnex B)

and re|evant background information (Annex A). Q
X

Stirrers / Tuners

IEC

% Figure 1.4 — Overview of the reverberation chamber
<</CJ for radiated emission measurement
AN

The EUT should be placed in the calibrated test volume of the RVC; typically the EUT will be
placed in the centre of the test volume. The EUT arrangement (including cable routing) in the
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.

Uncertainty considerations for the RVC method can be found in reference [16.6].

1.6 Reference documents

[16.1] B. Loader et al, The Longitudinal Field in the GTEM 1750 and the nature of the
termination, Proceedings EMC Europe, Sorrento, Italy. Sept 2002

[16.2] S. Ishigami, K. Harima, Y. Yamanaka, Theoretical evaluation of the condition of EUT
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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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements

FOREWORD

1) The|international Electrotechnical Commission (IEC) is a worldwide organization for standardization’cofnprising
all pational electrotechnical committees (IEC National Committees). The object of IEC. is to promote
intennational co-operation on all questions concerning standardization in the electrical and electronic fields. To
this |lend and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inferested
in the subject dealt with may participate in this preparatory work. International) governmental apd non-
govgrnmental organizations liaising with the IEC also participate in this prepafation. IEC collaborates closely
with| the International Organization for Standardization (ISO) in accordance/with conditions determined by
agreement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express,‘\as nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technicak'committee has representation from all
interested IEC National Committees.

3) IEC |Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical contenf of IEC
Publications is accurate, IEC cannot be held responsibleor the way in which they are used or|for any
misipterpretation by any end user.

4) In ofder to promote international uniformity, IEC National Committees undertake to apply IEC Publications
trangparently to the maximum extent possible in*their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the Iptter.

5) IEC |itself does not provide any attestation of conformity. Independent certification bodies provide copformity
assdssment services and, in some areasj-access to IEC marks of conformity. IEC is not responsible|for any
serv|ces carried out by independent cettification bodies.

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

7) No l|ability shall attach to IEC-orits directors, employees, servants or agents including individual expgrts and
menjbers of its technical committees and IEC National Committees for any personal injury, property dajage or
othef damage of any nature” whatsoever, whether direct or indirect, or for costs (including legal fees) and
expgnses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Atteption is drawn 't0' the Normative references cited in this publication. Use of the referenced publications is
indigpensable forithe correct application of this publication.

9) Atteption iscdrawn to the possibility that some of the elements of this IEC Publication may be the sybject of
patent rights.” IEC shall not be held responsible for identifying any or all such patent rights.

Internatienal—Standard—GCISPR32—has—been—prepared—by—CISPR-subcommitle I
Electromagnetic compatibility of information technology equipment, multimedia equipment and
receivers.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

a) additional requirements using FAR,

b) additional requirements for outdoor unit of home satellite receiving systems,

c) addition of new informative annexes covering GTEM and RVC,

d) 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:
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ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements

1 Scope

NOTE Blue-coloured textwithin this documeni-indicates-text-that-will be :alignnrl with the future MME. i'r)munity
publicatfon CISPR 35.

This International Standard applies to multimedia equipment (MME) as defined iw3°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~pf'this publicaion.
MME intended primarily for professional use is within the scope of this publication.

The radiated emission requirements in this standard are not inhtended to be applicable|to the
intentipnal transmissions from a radio transmitter as defined'by the ITU, nor to any sgurious
emissipns related to these intentional transmissions.

Equipment, for which emission requirements ins the frequency range covered by this
publication are explicitly formulated in other €ISPR publications (except CISPR 13 and
CISPR 22), are excluded from the scope of thispublication.

In-situ|testing is outside the scope of this publication.

This plublication covers two classes(of MME (Class A and Class B). The MME classges are
specified in Clause 4.

The obhjectives of this publicatien are:

1) to |establish requiremehts 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 $pecify proCedures to ensure the reproducibility of measurement and the repeatability of
reqults.

2 Normvative 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 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
CISPR

16-1-2:2003/AMD 1:2004
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
and test sites for radiated disturbance measurements
CISPR 16-1-4:2010/AMD1:2012

CISPR

aratus

and m
disturh
CISPR
CISPR

CISPR
and m
disturh
CISPR
CISPR

CISPR
and 1
instrun

IEC 61
measy
fields

ISO IK
labora

ANSI (
Emiss
Antent

IEEE {

Carrier

Physig

12 ’) 4 ’)0087’ Sr\r\r\ fnn# iR Fnr rnrJ o rl Sttt rhnnnn nnrl mm HAH+ 4] rV'\CGSur“nn nnr
pthods — Part 2-1: Methods of measurement of dlsturbances and immunity — Gcﬁp
ance measurements Q}/

16-2-1:2008/ AMD 1:2010 )

16-2-1:2008/ AMD 2:2013 N

Q

16-2-3:2010, Specification for radio disturbance and immun/tj(g) asurmg apgd
pthods — Part 2-3: Methods of measurement of disturbances immunity — R4

ance measurements Q
16-2-3:2010/AMD1:2010 S
16-2-3:2010/AMD2:2014 Q\

16-4-2:2011, Specification for radio disturbance n9 immunity measuring app
nethods — Part 4-2: Uncertainties, stat/st/czzgnd limit modelling — Measu
hentation uncertainty N

S

000-4-6:2008 3 , Electromagnetic COITW‘}IbI/Ity (EMC) — Part 4-6: Testin
rement technlques — Immunity to conu@ted disturbances, induced by radio-freq

)
\)
C 17025:2005, General req%@ments for the competence of testing and cali
ories -
\C)
£63.5-2006, American, /qa)t/ona/ Standard (for) Electromagnetic Compatibility — R4

on Measurements Electromagnetic Interference (EMI) Control — Calibrati
as (9 kHz to 40@§f

btd 802.3, / * Standard for Information technology — Specific requirements —
Sense tiple Access with Collision Detection (CMSA/CD) Access Methg

al La@peciﬁcaﬁons

3 Te?$§. definitions and abbreviations

Hucted

aratus
diated

aratus
ement

y and
yuency

bration

diated
ion of

Part 3:
d and

3.1

Terms and definitions

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

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 of
measurement of disturbances and immunity — Conducted disturbance measurements.

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.
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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

analoguefdigitatdataport

signalfcontrol port (3.1.30), antenna port (3.1.3), wired network port (3.1.32), b%adcast

receiver tuner port (3.1.8), or optical fibre port (3.1.25) with metallic shielding ar@( nmetallic

strain felief member(s) QD
N

3.1.3 ‘LQ
antenna port (1/

port, other than a broadcast receiver tuner port (3.1.8), for connectng? an antenna uged for
intentipnal transmission and/or reception of radiated RF energy Q

N\
3.1.4 s\C)

arrangement
physichl layout and orientation of all the parts of theéﬁ, AE and any associated cphbling,
located within the area Q
A\
3.1.5 QO

assocjated equipment <

AE N\

equipment needed to exercise and/or mp%&\ the operation of the EUT
N

Note 1 tp entry: AE may be either local (wi@the measurement or test area) or remote.

3.1.6 ‘\c\,jr
audio lequipment

equipment which has a primary function of either (or a combination of) generation,| input,
storagg, play, retrieval, mission, reception, amplification, processing, switching or gontrol
of aud|o signals C)

|l
el s

er equipment
equipn

Note 1 tc\gﬁtry: These broadcast services are typically television and radio services, including tdrrestrial
broadcast, satellite broadcast and/or cable transmission.

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

converted common mode current
asymn eirical-mode—currentconverted Frnm Hlffnrnnh:\l mode—current l'\\/ the—unbalanc Of an

attached cable and/or network QN
"%

3.1.12 Q~

DC nefwork power port '\OD
port, not powered by a dedicated AC/DC power converter and not support communigation,
that cqnnects to a DC supply network "1,

Note 1 {o entry: Equipment with a DC power port which is powered by a dengd AC/DC power conyerter is
considefed to be AC mains powered equipment.

Note 2 fo entry: DC power ports supporting communications are congK d to be wired networks ports, for
examplg Ethernet ports which include Power Over Ethernet (POE).

3.1.13 QQ<<

enclosgure port
physicpl boundary of the EUT through which elec @ragnetlc fields may radiate

3.1.14 \‘g\@
entertpinment lighting control equipmen
equipment generating or processing r|cal signals for controlling the intensity, ¢olour,
nature|or direction of the light from a u inaire, where the intention is to create artistic gffects
in thegtrical, televisual or musical p ctions and visual presentations
C)
3.1.15 N
Equipment Under Test
EUT

multimledia equipmerb@% ) being evaluated for compliance with the requirements [of this

standdrd
&

3.1.16

forma ement
measure édt used to determine compliance

Note 1 to entry. This is often the final measurement performed. It may be carried out following a prescan
measurement. 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

Note 1 to entry: Examples include data processing equipment, office machines, electronic business equipment
and telecommunication equipment.

3.1.20 A

LNB \/
low nqise block convertor which amplifies and converts broadcast satellite %gﬁen( ies to
frequehcies usable by a satellite receiver N
>
3.1.21 ’
local AE "bq’
AE locjated within the measurement or test area QQ‘

&

N
3.1.22 s\()

launched common mode current
asymnpetric mode current produced by internal circuitran@ appearing at the wired npetwork

port of{the EUT QQ

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

Z

3.1.23 \\S\
mode jof operation . @
set of pperational states of all functions&@an EUT during a test or measurement

O
3.1.24 \J\:\'
MultiMedia Equipment ‘\O
MME O
equipment that is information technology equipment (3.1.19), audio equipment (3.1.6)] video
equipment (3.1.31), br ast receiver equipment (3.1.7), entertainment lighting ¢ontrol
equipment (3.1.14) o binations of these

3.1.25 Q~®
t

opticall fibre
port atjwhi optical fibre is connected to an equipment

3.1.26 \Q/

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
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

Wired network port A

Antenna port Q

/ Signal/co q‘ﬁ((}r/t
—u ....... an(_ay ............

%Q IEC

Figure 1 — Examples of porg\o

3.1.28 O<(
primary function
any funpction of an MME considered essential for the{q er or for the majority of users

Note 1 fo entry: An MME may have more than one pri function. For example the primary functions of| a basic
televisidn set include broadcast reception, audio reprodiystion and display.

3.1.29 R
RF mddulator output port 3
port infended to be connected to a ’&Qadcast receiver tuner port in order to transmit afsignal
to the proadcast receiver - O
<

3.1.30
signaltcontrol port
port infended for the @({aconnechon of components of an EUT, or between an EUT anf local

AE arld used in dance with relevant functional specifications (for example for the
maximjum Iength&ble connected to it)

Note 1 entr amples include RS-232, Universal Serial Bus (USB), High-Definition Multimedia Ipterface
(HDMLI), IEE ndard 1394 (“Fire Wire”).

3.1.31
video eqmpment

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

3.1.32

wired 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
where 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

AMN Artificial Mains Network

ATSC Advanced Television Systems Committee A
AV Audio Visual Q}/
BPSK Binary Phase Shift Keying ,\93
CATV|  Cable TV network q/Q

CISPR International special committee on radio interference (b‘l/

CM Common Mode Q~

CMAD Common Mode Absorbing Device \Q)Q

CVP Capacitive Voltage Probe s\C)

DC Direct Current O

DMB-1 Digital Multimedia Broadcast — Terrestrial Q
DQPSK Differential Quadrature Phase Shift Keém?
DSL Digital Subscriber Line @S\

DVB Digital Video Broadcast N
DVB-( Digital Video Broadcast — Ca

DVB-S Digital Video Broadcast — \ellite
DVB-T] Digital Video Broadcan—\'Terrestrial

DVD Digital Versatile D; 2O
(an optical disc format also known as a Digital Video Disc)

EMC ElectroMag a&éompatibility
EUT Equipme(@der Test, see 3.1.15

FAR Fully choic Room
FM Fr ncy Modulation
FSOATS ee Space Open Area Test Site

F/UTP \Q/Foil screened/Unscreened Twisted Pair
GTEM Gigahertz Transverse ElectroMagnetic

HDMI High-Definition Multimedia Interface

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

MPEG Moving Picture Experts Group

NSA Normalized Site Attenuation

OATS Open Area Test Site

OFDM Orthogonal Frequency Division Multiplexing

PC Personal Computer

POE Power Over Ethernet

POS Point Of Sale

PSTN Public Switched Telephone Network

PSU Power Supply Unit (including a AC/DC power converter)
QAM Quadrature Amplitude Modulation

QPSK Quadrature Phase Shift Keying

RF Radio Frequency

RGP Reference Ground Plane

RVC ReVerberation Chamber

SAC Semi Anechoic Chamber

STP Shielded Twisted Pair

TV Television

TEM Transverse ElectroMagtretic

UHF Ultra High Frequeticy

USB Universal SerialBus

U/UTP Unscreengd/Unscreened Twisted Pair

VCR Video Cassette Recorder

VHF Verytigh Frequency

VSB V-estigial Side Band

xBase1T<, Where x is 10, 100 and 1 000 as defined in the IEEE 802.3 series of standai
xDSL Generic term for all types of DSL technology

4 Classification of equipment

ds

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
residential environment.

5 R

The rdquirements for equipment covered within the scope of this publication are~defi

Annex

6 M

6.1

This

measurement of emissions from MME; it includes by reference the relevant
requirgments given in the CISPR 16 series and other{standards shown in the nor
references in this standard. It also defines how to coffigure and arrange the EUT, lo
and agsociated cabling, and provides the relevant measurement procedures.

The specification of the measurement facility, measurement equipment, procedures, a

arrang

referred to in the tables in Annex A. Unless\otherwise specified, the basic standards s

used f

Where| there are conflicts in the(information presented in the CISPR 16 series an
publication, the content of this publication takes precedence.

The p
eleme

EqUiTements

A.

easurements

General

Clause defines the measurement facilities and instrumentation specific f

ment of the measurement equipment\to be used are given in the basic sta

pr all aspects of the measurement:

rocedures to be used for measurement of emission levels depend upon s
ts. These include~but are not limited to:

the type of EUT,
the type-of port,
the types of cables used,

the frequency range,

ned in

o the

basic
mative
cal AE

nd the
hdards
hall be

d this

everal

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
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:

an external module, for example an infra-red remote control;
an internal module, for example a computer hard disk;

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 at
least one representative host system. The modules may be internal, mounted, plug-in 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 to
the module being assessed shall be exercised during the measurements. Modules shown 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

Modul¢s whose functionality and connectivity allow them to be either, plug-in, internal,
mounted and/or externalshall be measured in each of the applicable configurations. However,
where|it can be shown'‘that one particular configuration provides a worst case, measufement
in the Worst case canfiguration is sufficient to show compliance.

When the EUT is" a host, it shall be configured with modules so that the resulting sydtem is
representativerof 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
Measurements shall be performed as follows:
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.

For 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 orpractical
limitatijons. Examples of these arrangements include:
e wall, ceiling or rack mounted,

e handheld,

e bogy worn.

For example, a video projector can be positioned in various ways\with respect to walls, [ceiling
or the ffloor of a room. D.1.1 defines the additional information néeded to configure the EUT to
simulafe these types of arrangements.

7 Equipment documentation

The uger documentation and/or manual shall contain details of any special measures rgquired
to be |[taken by the purchaser or user to 'ensure EMC compliance of the EUT with the
requirgments of this publication. One example would be the need to use shielded or $pecial
cables| 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 warning
notice |in the user manual stating-that it could cause radio interference. For example

Varning: Operation «f this equipment in a residential environment could cause
radio interference:

8 Applicability

Measurements_shall be performed on the relevant ports of the EUT according fo the
appropriate-tables given in Annex A.

Wherela—manufacturerdeterminesfromthe elestrical charascteristics—and-intendedusiage 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.

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

GH

NO[TE 2 F, is defined in 3.1.18.

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

NOJTE 3 For outdoor units of home satellite receiving systems highest measured frequency shall be| 18

E.

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

9 Testreport

Gener

formal

The te

Class

For edch relevant table clause in Annex A, the test report shall include the measu
resulty of at least the six highest emissions relative to the limit for each detector type,4
the enissions are:

The re

measurements where this is appropriate.

A or Class B limits defined in Annex-A?

below the measurement system noise floor, or

10 dB or more bglow the limit.
sults shall include the following information for each of these emissions:

the porf assessed (including enough information to identify it);

for AGC power line measurements the line under test, for example line or neutral;

bl requirements for compiling a test report taken from5$:10 of ISO IEC 17025:2005, can
be found in Annex F. Sufficient details shall be provided to facilitate reproducibility
measu

of the

rements. This shall include photographs of the/measurement configuration for the

5t report shall state the mode of operatiof,of the EUT and how its ports were exgrcised
(see Annex B). The test report shall clearly indicate whether the product is compliant w

ith the

ement
unless

frequency and amplitude of the emission;

margin with respect to the specified limit;
the limit at the frequency of the emission;

the detector used.

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

NOTE

It can also be beneficial to record emissions 10 dB or more below the limit. In addition other aspects, such
as antenna polarization or turntable azimuth, can be useful to record.

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

4 tis

sufficient to show compliance with all limits and detectors as shown in Figure C.3 to Figure C.5.
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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;

the calculated measurement instrumentation uncertainty for each measurement type
performed (see Table 1 of CISPR 16-4-2:2011). No reporting is required if U is not

cispr
defined for the relevant measurement type;

the category of cable simulated by the AAN, where emissions from wired network ports

are measured using an AAN. See Table C.2;

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

mnclude a descrintion of how the limits were calculated
Ll

Furthef guidance is given in Annex F.

10 Compliance with this publication

Compljance with this publication requires that the EUT satisfies either the Class A or G
requirgments defined in Annex A, as appropriate. An EUT whijch- fulfils the app
requirgments specified in Annex A is deemed to fulfil the requirements in the entire freg

lass B
licable
uency

range from 9 kHz to 400 GHz. No measurements need be perfermeéd at frequencies whiere no

requirgment is specified.

Where| this publication gives options for measuring particular requirements with a ch
measurement methods, compliance can be shown against any of the specified limits us
appropriate measurement method. In any situationnwhere it is necessary to re-measu
equipment to show compliance with this publication, the measurement method ori
chosen shall be used in order to guarantee consistency of the results, unless it is agr
the manufacturer to do otherwise. Requirements for radiated emission measuremen
defined in Table A.2 to Table A.7 with the'restrictions and limitations defined in Tab
Requinements for conducted emission nieasurements are defined in Table A.9 to Tabl
with thie restrictions defined in Table A8.

The determination of complianee-with this publication shall be based solely on contrik
from the EUT. For example, ‘where an AE is required to exercise or monitor the EU
emissipns from the AE are ‘known to contribute to the overall measured emission
system being assessed—(for example an AE which is a plug-in module for the EUT), {
selected should, wherever possible, be compliant with relevant emission limits. If the
known| to cause _Significant emissions, these emissions may be reduced by mit

measures, as logng as these measures do not reduce the emissions from the EUT.

preferfed configuration is that the AE is removed from the measurement area, as alloy

bice of
ng the
re the
ginally
bed by
ts are
le A.1.
e A.13

utions
T, and
of the
he AE
AE is
gation
The
ved by

simultaneously, individually in turn, or any combination thereof.

11 Measurement uncertainty

Ictions

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.


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

CISPR 32:2015 © IEC 2015 - 23 -

AA

Annex A
(normative)

Requirements

General

The requirements for an EUT covered by this publication are given on a port by port basis in
Table A.1 to Table A.13, respectively.

Throug

The p
produd
when |
when

hout this annex and unless otherwise stated:

pak detector limits in Table A.3 and Table A.5 shall not be applied."to em
ed by arcs or sparks that are high voltage breakdown events. Such-emissiong

MME devices contain or control subsystems that create static electricity (such as

handling devices). The average limits apply to emissions from arcsyar-sparks. Both pe

averag

Other
Annex

Where
the lo
power

e limits apply to other emissions from such MME devices.

measurement methods and associated limits for RVCs-and GTEM cells are prese
H for information.

the limit value varies over a given frequency.range, it changes linearly with res
jarithm of the frequency. For example, a.graphical representation of the AC
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

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

Frequency (MHz)
IEC

ssions
5 arise

MME devices contain or control mechanical switches that control clirrent in inductrs, or

paper
bk and

hted in

bect to
mains

£ A4 —G hical ot £ thetimitsfortheAC .
power port defined in Table A.10

Where there is a step in the relevant limit, the lower value shall be applied
transition frequency.
The measurements shall be limited to:

a) the operating ranges of voltage and frequency as specified for the EUT,

at the

having

regard to the supply voltage and frequency for the intended market of the EUT.

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 intend
worldwide use.

ed for

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

specified for the EUT.
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A.2

The E
when
Table

Compl

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

distan

facilityland distance. The same combination shall be used for all frequencies in the rang
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No additional environmental parameters are defined. It is not necessary to
measurements at more than one set of environmental parameters.

repeat

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.

For Ethernet interfaces, measurements are required at the highest data rate supported

by the interface.

The measurement facility validation shall be performed in accordance with the relevant

basic standard and, for the purposes of this publication, may be limited
frequency range where requirements are defined in Annex A.

to the

considered to be AC mains powered equipment and shall be measured with~a

provided shall be used.
Requirements for radiated emissions

UT is deemed to comply fully with the radiated emission requifements in this publ
t has been shown to be compliant with the applicable limits as given in Table
A.7 using the specified requirements in the relevant table-clause.3

ance may only be shown at measurement distances for which compliant measu

tes, measurements only need to be performed using one combination of measui

Equipment with a DC power port powered by a dedicated AC/DC power convarter is

power

converter. Where the power converter is provided by the manufacturer, the-converter

jcation
A.2 to

ement

and/or
ement
e.

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
clause

Measurement
facility

Validation
method

Measurement

Procedure

Arrangement

Limitations and clarifications

A11

SAC or OATS
with weather
protection
cover

5.3 of
CISPR 16-1-

4:2010/AMD1:

2012

7.3 of
CISPR 16-2-
3:2010

Annex D

The maximum width of the EUT, local

AE and associated cabling sh

all be

within the test volume as demonstrated
during the NSA test site validation.

The validated measurement volume

does not need to encompass

any local

AE and associated cabling which are

located below the RGP or tur
remotely located, as describe

NSA verification figures-for 5
facilities are presented in Tak

htable, or
d in D.1.

m
le C.3.

OATS without
weather
protection
cover

5.2 of
CISPR 16-1-

4:2010/AMD1:

2012

7.3 of
CISPR 16-2-
3:2010

Annex D

NSA verificationfigures for 5
facilities are presented in Tak

m
le C.3.

FSOATS

8.3 of
CISPR 16-1-

4:2010/AMD1:

2012

7.6.6 of
CISPR 16-2-
3:2010

Annex D

A facility validated against th
requirements shall be used fg
measurements above 1 GHz.

The EUT, local AE and assoc]
cabling shall be within the

measurement volume as dem
during the test site validation

An FSOATS may be a SAC/O
RF absorber on the RGP or g

e FSOATS
r

ated

onstrated

ATS with
FAR.

A1.4

FAR

5.4.7 of
CISPR 16-1-

4:2010/AMD1:

2012

Annex C and
7.4 of
CISPR 1622~
3:2010

Annex D

This table clause applies to r.
emission measurement up to
an EUT set-up in the table to
arrangement as shown Figurd
Figure D.12.

Where the same room is to b
radiated emission testing abo
apply table clause A.3 and ug
room as a FSOATS.

The maximum width and heig
EUT, local AE including cable
connected to local AE shall b
than half of the measurement
as demonstrated during the t4
validation.

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

hdiated
1 GHz for

D.11 and

b used for
ve 1 GHz,
e the

ht of an
s

P less
distance
bst site

the EUT
posed

Where relevant, the width of

he EUT

includes 0,8 m of horizontally
cable.

exposed

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(uV/
9 Facility Distance Detector type / (uV/m)
MHz (see Table A.1) m bandwidth
A21 30 to 230 40
OATS/SAC 10
230 to 1 000 Quasi Peak / 47
A2.2 30 to 230 120 kHz 50
OATS/SAC 3
230 to 1 000 57
A2.3 30 to 230 42 to 39
FAR 10
230 to 1 000 Quasi Peak / 42
A2.4 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
Table Frequency Measurement Class A linjits
clause range dB(uV/
g Facility Distance Detector type / (kV/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
Apply A3.1 and A3.2 across the frequencysfange from 1 000 MHz to the highest required frequency of measurement
derived frgm Table 1.
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(uV/
J Facility Distance Detector type / (V/m
MHz (see Table A.1) m bandwidth
Ad .1 30 tg 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 32to 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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Table A.5 — Requirements for radiated emissions at frequencies above 1 GHz
for class B equipment

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 measurement
derived frpm 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 | Harmonics
(see Table A.1) m Bandwidth
A6.1 30 to 230 42
230 to 300 OATS/SAC 10 50 42
300 to 1 000 Quasi Peak / 46
A6.2 30 to 230 120 kHz 52
230 to 300 OATS/SAC 3 60 52
300 to 1 000 56
AB.3 30 to 230 52 to 45 44 to 37
230 to 300 FAR 10 45 37
300 to 1 000 Quasi Peak / 45 41
AB.4 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 6r-A6.4 across the entire frequency range.
These reldxed limits apply only;to emissions at the fundamental and harmonic frequencies of the LO. Signals at all
other freqliencies shall beicompliant 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 A1 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,
2500 to 18 000 64 in the region outside +7°
dB(uV/m) | of the main beam axis.
SeeFigure H
A7.3 1 000 to 18 000 FSOATS 3 Average / 1 MHz 37 LO leakage from the
dB(uV/m) | EUT, in(the’redion within
+7° gf-the mair] beam
A7.4 1 000 to 18 000 Conducted n/a Average / 1 MHz 30 axis. See Figufe H.1
(Clause H.4) dBpW
For detail$ 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 Jappropriate limits across the entire frequency range.
Apply the |imits defined in table Clause A7.1 and A7.2. Also apply the limits defined in either table Clause A7.3 ¢r A7.4.
A.3 |Requirements for conducted emissions
The EUT is deemed to comply with the conducted’ emission requirements when it hag been
shown| to be compliant with all applicable limits as given in Table A.9 to Table A.1B. The

requirg

d measurement methods are stated in"Table 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
apply.
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 defined in Clause
1:2008 applying the C.3and C.4.1.1:
requirements of
Table C.2. of this Using the clarificafions 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 C.4.2 Use the measurenpent
combining procedures definefd in C.4.2 for
networks for the measurement pf the
voltage unwanted emissiop voltages at a
measurement TV/FM broadcast feceiver tuner
into 75 Q port
A8.6 Matching n/a C.4.3 C.4.3 Use the measurement
network for procedures defined in C.4.3 for
voltage wanted signal and|emission
measurement voltage at the RF modulator
into 75 Q output port.
NOTE A$ per Clause 2, the version of CISPR)16-1-2 is CISPR 16-1-2:2003/ AMD 1:2004/ AMD 2:2006. [The version of
CISPR 16}2-1 is CISPR 16-2-1:2008/ AMD 1;2010 /AMD2:2013.
Tahle 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
clause MHz (see Table A.8) / bandwidth dB(pV
A9.1 0,15t0 0,5 79
AMN Quasi Peak / 9 kHz
0,5 1to 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
510 30 60
A10.2 0,15t0 0,5 56.to 4
0,5t0 5 AMN Average / 9 kHz 46
5 to 30 50
Apply 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 petwork ports (3.1.32)

2. optical fibre ports (3.1.25) with metallic shield or tension members
3. antenna ports (3.1.3)

Table Frequency Coupling device Detector type Class A Claps A
clause range (see Table A.8) {’bandwidth voltage limits current limits
MHz dB(uV) dB[uA)
A11.1 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
A11.2 0,15t0 0,5 CcVP 97 to 87 53 {0 43
Quasi Peak / 9 kHz
0,5 to 30 and\current probe 87 43
0,15t0 0,5 CVP 84 to 74 40 1o 30
Average / 9 kHz
0,5 to 30 and current probe 74 10
A11.3 0,15 to"0,5 53 {0 43
Current Probe Quasi Peak / 9 kHz
0,5to 30 43
n/a
0,15t0 0,5 40 1o 30
Current Probe Average / 9 kHz
0,510 30 30

The choice of coupling device and measurement procedure is defined in Annex C.

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(uV) dB(pA)
A12.1 0-15-t0-0-5 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
A12.2 0,15t0 0,5 CVP 84 to 74 4010 30
Quasi Peak / 9 kHz
0,5 to 30 and current probe 74 0
0,151t0 0,5 CVP 74 to 64 3010 20
Average / 9 kHz
0,5 to 30 and current probe 64 20
A12.3 0,151t0 0,5 40 1o 30
Current Probe Quasi Peak / 9 kHZ
0,5 to 30 0
n/a
0,15t0 0,5 3010 20
Current Probe Averaged 9 kHz
0,5 to 30 20

The choife of coupling device and measurement procedure.is defined in Annex C.

Screenedl ports including TV broadcast receiver tungr\ports are measured with a common-mode impe
150 Q. This is typically accomplished with the screenterminated by 150 Q to earth.

AC mainp ports that also have the function of a wired network port shall meet the limits given in Table A.10.
The meajsurement shall cover the entire frequency range.

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

Measurement is required at onlyz\one EUT supply voltage and frequency.

Applicabje to ports listed,abeve and intended to connect to cables longer than 3 m.

lance of

Refer 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 Seb @
950 t0 2 150 | "o frequencies 46 54 54
<1 GHz
A13.2 950 to 2 150 46 54 54 Seb b
Quasi Peak/
A13.3 30 to 300 120 kHz 46 54 50 sek ©
300 to 1 000 52
A13.4 30 to 300 For frequencies 46 66 59 Seb ¢
>1 GHz
300 to 1 000 52
Peak/ o
A13.5 30 to 950 1 MHz 46 76 46 Seb
950 to 2 150 n/a 54

Teleyvision receivers (analogue or digital), video recorders and-RC/ TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivefs.

Tunegr units (not the LNB) for satellite signal reception.
Frequency modulation audio receivers and PC tuner\cards.
Frequency modulation car radios.

Applicable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, camcorders
and |[decoders etc.) designed to conneetto TV broadcast receiver tuner ports. Limits specified for the L|O are for
the RF modulator carrier signal and fiarmonics.

The term|‘other’ refers to all emissions other than the fundamental and the harmonics of the LO.

The meagurement shall cover the entire frequency range.

The EUT|shall be tuned invaccordance 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

General

MME f

with each function.

For e
repres
testing
measu

The H
accord

The er]
approq

All po
consis
display
shall b

Subse
descri
in the
annex

B.2

B.2.1

ypically have several different functions and numerous modes of operationyassd
hch function, or group of functions selected to exercise the EUT, a num
entative modes of operation, including low power/standby mode, shall be conside

rements.

UT shall be operated in the selected mode(s) while)the ports are exerci
ance with this annex.

riate test signals are applied as specified in this*annex.

rts, including loudspeakers and display’ devices, shall be exercised in a n
fent with, and representative of, normal use. Exercising signals, audio leve
parameters shall be chosen having'regard to the intended function of the EU
e such as to allow the correct operation of the EUT to be assessed.

huent clauses give further\glarification to aid reproducibility between laborato
ption of the methods used\to exercise the EUT and all relevant ports shall be re
test report. Where a deviation in the application of one of the methods defined

Exercising-of EUT ports

Audio signals

ents.

ciated

ber of
red for

. The mode(s) that produce(s) the highest emissions shall be -selected for the final

sed in

nissions from the various ports (as required by his’publication) shall be measured while

nanner
s and
T and

ies. A
corded
in this

is used (for example using a different signal level or image), a justification shall be
included in the test report:

For E\
sinuso

B.2.2

UTsthat support audio signals, the signal used to exercise the EUT shall be a

1 kHz

idal signal unless otherwise specified as more appropriate by the manufacturer.

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
parameters 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 com

parison to emission levels obtained using Complexity levels 3 or 4.
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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, computer terminal
shall be displayed. The character size and number of without araphic capability.
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 An-EUT with proprietary displays
display EUT. and/or not capaple of displaying
any of the abovg images,
electronic musi¢ keyboard,
telephone.
@ This lisplay image is also valid for monochrome displays which will display gfey,'scale bars.
When there is more than one display or video port, each display/port shall.be exercised appropriately subjgct to the provisions
of B.2.2]
The display images may be modified, when necessary to exercise/ primary functions of the EUT. Where possible, these

modifications should be restricted to the bottom or top half of the‘display area so that the image defined

majority

For anal

of the display.

bgue television sets, only colour bars should be_displayed, defined in complexity 3.

Examplgs of colour bars required in complexity <, and 4 are 100/0/100/0 or 100/0/75/0 bars as

Recomm

endation BT.471-1.

specified in

n the table fills the

ITU-R

Table B.2 — Display and video parameters

Function Setting
Hardwafe acceleration Maximum.
Screen fettings Highest effective resolution (including the settings for pixel and frapne rate).
Colour quality Highest colour bit depth.
Brightn¢ss, centrast, colour Use either the factory default settings or typical settings.
saturatipn
Other 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
T T

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, digital radio etc.

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

Wired ngtwork port

A representative signal shall be defined by the manufacturer.

For ports supporting Ethernet traffic (for example 100Base-T, 1000Basée-T), that can dperate
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 utilizatiop it is
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 the test traffic should consist of both pdriodic
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: uncompressed graphic files, memory dumps, screen
updates, disk images.) If the LAN maintains transmission during idle periods, measurgments
shall also be made during idle periods,

All othef ports not
defined fabove

A representative signal shall be défined by the manufacturer.
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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
stream

Colour bar, with small
moving element

Colour bar, with small
moving element

Colour bar, with small
moving element

Colour bar, with small
moving element

Video bit rate

6 MBit/s

6 MBit/s

6 MBit/s

(1 ~11) Mbit/s

Audio elementary
stream for
reference
measurement

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full range —6 dB

1 kHz/full\renge —6 dB

Audio elementary
stream for noige

1 kHz/silence

1 kHz/silence

1 kHz/silence

1 kHz/silence

measurement
Audio bit rate 192 kbit/s 192 kbit/s 192 kbit/s 192 kbit/s
Terrestrial TV DVB-T ISDB-T ATSC DMB-T
Standard 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 54dB(uV) 18 dB(uV) | 97 dB(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 -
Frequency - 470 MHz to 770*MHz, 174 MHz ~|216 MHz
5,7 MHz bandwidth
Modulation OFDM OFDM 8 VSB or 16 VSB DQPSK, Tlansmission:
OFDM
Mode 2kor8k 8k, 4k, 2k - -
Modulation 16 or 64 QAM or QPSK, DQPSK, 16 - -
scheme QPSK QAM,
64 QAM

Guard interva

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

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

Code rate

1/2, 2/13,3/4/516, 7/8

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

2/3

Useful bit rate

Variables MBits

19,39 MBit/s

Information bi

31,668 MBit/s

23,234 MBit/s

rate: max

Satellite TV DVB-S DVB-S ISDB-S(Broadcasting None
(Communication eafnllifn)
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

Specification EN 300 429 JCTEA STD-002 ANSI/SCTE 07

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)
Frequency 110 MHz to 862 MHz 90 MHz to 770 MHz, 88 MHz to 860 MHz
6 MHz bandwidth
Modulation 16/32/64/128/256 QAM | 64 QAM or 256 QAM 64 QAM or 256 )QAM

Useful bit ratg

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

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

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

Transmission b
rate

it

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)

Information bi
rate

51,25 MBit/s

(256 QAM) at

6,952 Mbaud (8 MHz
channel)

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

Return path

5 MHz to 40 MHz, QPSK
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Annex C
(normative)

Measurement procedures, instrumentation
and supporting information

General

htion is also provided in Annex G (informative).

hnex is divided into 3 main clauses:

nstrumentation and supporting information;

Instrumentation and supporting information

General

Sic standards given in Table A.1 and Table A’8.

Using CISPR 16 series as the basic standard
General

pasuring receiver shall meet_the relevant specifications of CISPR 16-1-1:2010, d
use 2. Detectors and bandwidths shall be used as specified in relevant tal
A. Where this publication specifies the use of an average detector, the linear a
br defined in Clausew6 of CISPR 16-1-1:2010 shall be used.

evel of an isolated emission exceeds any relevant limit, it shall be ignored, pr
e following two conditions are met when measured over a two minute interval:

nts to
borting

ned in

efined
les in
erage

bvided

o

Nhe tal i loadi See 2 e

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

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
frequencies and levels of the ambient signals masking EUT emissions shall be recorded in the
test report.

C.2.2.4

The E
test vd
centra
measu
periph
Figure

distance for radiated emissions measurements

UT and local AE shall be arranged in the most compact practical arrangement wit
lume, while respecting typical spacing and the requirements defined’in Annex

rement distance is the shortest horizontal distance between_an imaginary d

bry just encompassing this arrangement and the calibration point of the antenn
C.1 and Figure C.2.

Turntable

J Test table

Reference poin

BoGhdary of EUT
(fmaginary circular periphery)

[«
N,
.
o,

Measurement distance

A
\ 4

| Boundary of the EUT, local AE and associated cabling and measuremelLt

hin the
D. The

point of the arrangement shall be positioned at the centrecofsthe turntableé. The

ircular
h. See

t of

antenna calibration

IEC

Figure C.1 — Measurement distance
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Turntable
Test table /
N, Boundary of EUT
X (imaginary circular periphery)
e / '0.“

AE/ !
EUT Eil AE/

-] EUT
AE/
EUT

1
1

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

@
N}

1E(

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

Where| possible any HID should be placed-irn a typical arrangement. HID may be placed| at the
front €ldge of the table if the table is notdeeper 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 imgginary
circular periphery, otherwise the HID-may be placed at a distance of 1 m from the back edge
of the [able to the front of the HID:

Where| AE is placed outside. the measurement area (as described in D.1.1), this remotely
located AE and its associated cabling shall not be considered to be within the dircular
periphery for the purposes of defining the measurement distance.

Wherel a test (facility has been validated (in accordance with Tables 1 and| 2 of
CISPR 16-1-4{12010/AMD1:2012 or in C.4.4) for a different measurement distance not defined
in Tabje A,25to Table A.7, the measurement may be performed at that distance. In this case
the limit5“corresponding to the selected measurement distance d,, shall be calculjted by
applying:the following formula:

L2 = L1 + 20 |Og(d1/d2)

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.

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 General measurement procedures

C.3.1 Overview

The radiated and conducted emissions shall be assessed against the relevant requiremgnts in
Annex|A, using the appropriate procedures defined in Table A.1 and Table A.8¥ The fotowing
subclajuses provide a general overview taking into account the test facilities whefe the
measurements are performed. Further information is also contained in C.4.and Annex G|.

In ord¢r to speed-up the measurement procedure, peak detectors may-be used in accofdance
with thle decision trees defined in Figure C.3 to Figure C.5.

Measure using
peak detector

Yes Peak value NoO
< average
limit
Yes Peak value No

< quasi peak
limit

Measure using
quasi peak
detector

Quasi peak
Yes value
< quasi peak
limit
Yes Quasi peak No
L. valus.
N al\_/er_?ge Measure using
imi average
detector
Average
Yes 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

Yes

Peak value
< peak

CISPR 32:2015 © IEC 2015

No

A
Measure using
average
detector

v

Average
value

Yes

limit

No

< average
limit

Pass

Figure C.4 — Decision tree for using different detectors

Fail

with peak and average limits

Measure using
peak detector

Peak value
< quasi
limit

Measure using

IEC

quasi peak
detector
Quasi peak
Yes value No
< 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
prescan measurements have not been performed, the formal measurements shall be
performed using the configuration(s) that are expected to produce the highest amplitude
emissipns relative to the Timit; and, the reasons for the selection shall be given inthe test
report.

The fgrmal measurements shall be performed using a compliant measurement facility as
defined in Table A.1 and Table A.8. The measurements shall be performed_ if‘accordan¢e with
the bagic standards and the requirements of this document.

Wherel measurements are performed using a FAR, the antenna together with the cable may
be moyed to achieve the specified measurement distance.

C.3.4 Specifics for radiated emission measurements

Formal] emissions measurements shall determine the highest emission level at any frequency
at whigh a limit is set, considering the following:

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

e |antenna height.

Wherel measurements are made using an OATS/SAC, the antenna height scan shall be
restricied to a range of 1 m to 4 m above the RGP.

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

If no pfescan has beényperformed, then the formal measurements shall be carried out pcross
the entire frequency:range.

C.3.5 Specifics for conducted emission measurements on the AC mains power ports

Testing shatll include measurements on all live and neutral lines (or ports).

For 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.

For gujdance on elements of conducted measurements see 6.5.1 of CISPR 16-2-1:2008/ AMD
1:201Q /AMD2:2013.

C.3.8 Specifics for conducted emission measurements on RF modulator output|ports

One of each port type shall be assessed using the measurement procedure defined in 4.4.3.

For guidance on conducted measurements see 6.5.1 of CISPR{16-2-1:2008/ AMD {1:2010
/AMDZ2:2013.

C.4 |MME-related measurement procedures

Cc.41 Measurement of conducted emissions at.analogue/digital data ports
C.41. Measurement procedure selection

The purpose of these tests is to measure the common mode emission at analogue/digital data
ports df an EUT. Appropriate measuremeft 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 Scfeened n/a Figure G.8 Voltage C.4.1.6.2.
or Coaxial Figure G.9
Figure G.10 or Figure
G.11
4 Scfeened n/a n/a Voltage or C.4.1.6.3
or Coaxial Cdaprent
5 Unpalanced n/a n/a \/oltage and C.4.1.6.4
calples Current
6 AC Mains n/a AMN Voltage Apply the requirements
CISPR 16-1+2:2003/ AMD of Tabje A.9 or
1:2004/ AMD)2:2006, Table A_.10, as
Figure 5.and Figure 6 approgriate.
The AMN shall be used
as a voltage probe.

Where usgd, an AAN shall satisfy all the requirements defined in C.4.1.2.

Where us¢d, the current probe shall satisfy the-requirements defined in C.4.1.4 and the CVP shall

defined in|C.4.1.5.

satisfy|[the requirements

The maing voltage shall be supplied te\the EUT via the AMN used when measuring the mains terminal ¢mission voltages
according fto Table A.9 or Table A.10.

Where usgd the AAN shall be selected in accordance with C.4.1.3.

Care shalllbe taken when measuring common mode current with an AAN in the circuit to ensure that the megsurement method
accuratelyl measures both the launched and converted components of the common mode current.

The proceldure defined)inn'C.4.1.6.2 gives results with lower measurement uncertainty than the procedures|in C.4.1.6.3 and

C.4.1.6.4

C.4.1.2

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
emissions originating from the AE, shall be such that the measured level of these
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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
at the 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 cables are
defined in Table C.2.

Table C.2 — LCL values

Cable LCL Tolerance
category
dB

3 (or befter) r 2 +3 dB
Lici(dB) = 55 -10Ig {1 + (Ej }

5 (or befter)

-3 dB/4%4,5 dB for f between 2 MHz and 30 MIHz

f 2 +3 dB for £32 MHz
LicL(dB)=65-10Ig {1 + [E} }

6 (or befter)

=3 dB/+6 dB for f between 2 MHz and 30 MHz

f 2 +3 dB for f <2 MHz
Lici(dB)=75-10lg [1 + [Ej }

Coaxial n/a n/a

NOTE 1| fhas the units of MHz in the above formulas.

NOTE 2 These LCL values are approximations of the LCL values of typical unscreened balanced cables|in representative
environments. The specification for category 3 is considered representative of the LCL values of typical t¢lecommunication
copper access networks.

d) The insertion loss oriother deterioration of the signal quality in the wanted |signal
freguency band caused by the presence of the AAN shall not significantly affgct the
notmal operation of'the EUT.

e) The AAN voltage division factor (V,) shall be within +1 dB of the nominal value pcross
the requency range 0,15 MHz to 30 MHz. The AAN voltage division factor is calculgted as
follows;

L o Wl
Ve = 201g aB

mp

where
Vv

.m is the common mode voltage appearing across the common mode impedance

presented to the EUT by the AAN; and,

is the resulting receiver voltage measured directly at the voltage measurement port
of the AAN.

%

mp

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
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
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.4.1.4 Current probe characteristics

The clrrent probe shall have a uniform frequency response without resonances within the
frequehcy range of interest. It shall be capable of operating without saturation effects ¢aused
by the|operating currents in the primary winding.

The ingertion impedance of the current probe shall not exceed 1 Q. See 5,1+ of CISPR 16-1-
2:2003/ AMD 1:2004/ AMD 2:2006.

C.41.5 Characteristics of the CVP

The CYP defined in 5.2.2 of CISPR 16-1-2:2003/ AMD 1:2004/(AMD 2:2006 shall be usqd.

C.4.1.6 Measurements at wired network ports, anténna ports and optical fibre gables
having metallic screens or strength members

C.4.1.6.1 Choice of measurement procedure

This clause describes the various measurement-procedures that can be used to measuyre the
comm¢n mode conducted emission of analogue/digital data ports. Depending on the| cable
type, different procedures may be usedgeach with its advantages and disadvantages. See
G.2 and Table G.1.

C.4.1.6.2 Measurement procedure using an AAN

Measurement is made at wired’/network ports using AANs with longitudinal conversion [losses
as defined in Table C.2%The AAN for the cable category specified by the equlpment
documlentation provided™to the user shall be used. The level of emissions from the EUT shall
not ex¢ceed the applicable limits of Annex A.

When [emissioni«woltage measurements are performed, the AAN shall provide a Voltage
measurement.\port suitable for connection to a measuring receiver while simultanEously
satisfyjng the~analogue/digital data port common mode termination impedance requirements.

For unscreened cabtes containming batanced pairs, an AANconforming to C4-t-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,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 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 the RGR.The[150 Q
resistor shall be <0,3 m from the outside surface of the screen to grounnd. 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 from
the 150 Q resistor towards the AE, which should be much(gneater than 150 Q sojas 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 givenlih G.2.5. If this cannot be achieved,
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 vgltage 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 pdaptor" described in IEC 61000-426:2008 as the 150 Q load and applying the
appropgriate correction factor (9,5 dB in ¢ase of the "150 Q to 50 Q adaptor").

C.4.1.6.4 Measurement procedure using a combination of current probe and CYP

As an |AAN is not used in this_ procedure, the common mode impedance is not stabilized. The
emissipns from the EUT shall be measured using both the voltage and current probes and the
measured levels comparédiwith the voltage and the current limits respectively.

The prpcedure shall\be as follows:

Arrande the EUT, local AE and associated cabling as defined in Annex D, either as shpwn in
Figure|D.4~0or as shown in Figure D.5, replacing the AAN with the current proble/CVP
combirration.

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.

The voltage shall be measured with the CVP specified in C.4.1.5.
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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 current
and voltage limits at all frequencies for the EUT to be deemed compliant with this publication.

C.4.1. F—Measurementof-cable;ferriteand-AEcommonmode-impedance—

There
conditi

Proceq

ons for using these procedures are as follows:

are three possible procedures for the measurement of the CM impedancg. The

ure 1 may only be used if the length of both the calibration loop circumference (defined

in Figyre C.6) and the AE loop circumference (defined in Figure C.7), is’less than 1,25 m.

This ¢
measu

Proceq
Figure

rement and increase measurement uncertainty.

ure 2 or Procedure 3 shall be used if the length of ‘either of the loops, defi
C.6 and Figure C.7, is at least 1,25 m.

Procedure 1:

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

resulting current (/4) in the measurement‘probe shall be recorded.

The cable used for the measurement:from the EUT shall be disconnected and s
shorted to ground at the EUT end-

asymmetrical common/mode impedance of the cable, ferrite and AE combinatio

the previously measured current (/4).

The common mode impedance is 50 x /{ + I,. For example, if I, is half /, th
common mode.impedance is 100 Q.

Procedure 2:

An impedance analyser shall be connected between the screen of the cable at
tos.the! EUT port being assessed and the RGP, at the position where the 150 Q r

bndition is necessary to minimise loop resonance(s) that could -affect the impgdance

hed in

Drive voltage (V) shall be applied from a signal generator into the drive probe gnd the

hall be

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

The current shall be .measured with the same measurement probe, and the

n shall

be calculated by comparing the current reading (/,) measured by the current prolye with

en the

ached
esistor

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 1s similar
presented in Figure G.15.

Procedure 3:

to that

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 @
v
I r
_
/LJ\ ﬂ <«—— Measurement probe
Drive Current |
probe probes 1
V4
Signal generator Receiver

Network or spectrum

analyser
IEC
a8 cCalibration loop is the circumference of the imaginary loop shown.
Figure C.6 — Calibrationfixture
Outside of the shield connected to Drive probe
ground via 150 Q resistor
Switch
EUT AE
Measurement probe
/L / Fernte - —<
a !
/
e b

0,4
l
|
|
I
1
I
|
|
\
-~

—— <
0,3.mr+to0 0,8 m 0,1m No restriction on length

IEC

a8 distgnce to the referénce ground plane (vertical or horizontal)
distgnce to thereference ground plane is not critical
€ AE lpop is defined when the switch position connects the AE to ground, and is shown by the red dashed|line

Figure C.7 — Arrangement for measuring impedance in accordance with C.4.1(7

C.4.2 Measurement of emission voltages at a TV/IFM broadcast receiver tuner ports
in the frequency range 30 MHz to 2,15 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
have a minimum attenuation of 6 dB between the AE and the measurement device. See
Figure C.8.

EUT X33 S g W ———————— Measurement device
P~ A \
T =N
—
- —(:‘) ————————
Combining network

N

A€ gl
generator) e

Figure C.8 — Circuit arrangement for measurement of emission voltages
at TV/IFM broadcast-receiver tuner ports

The impedance as seen from the TV/EMybroadcast receiver tuner port of the EUT shall be
equal {o the nominal antenna input impedance for which the port has been designed. The EUT
shall He tuned to the wanted signakfrom the AE (signal generator). The emission levgl shall
be measured across the relevant fifequency range taking into account the attenuation between
the EUT TV/FM broadcast receiver tuner port and the measurement device.

RF cugrents flowing from.the chassis of the receiver to the outer surface of the screen|of the
coaxial cables should be)prevented from penetrating into the coaxial system and thus chusing
erronepus measuring\results, for example by means of ferrite tubes.

Attentipn shoutldbe given to possible overloading of the input stage of the measuring device
due 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 input
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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C.4.3.2 Measurement procedure

CISPR 32:2015 © IEC 2015

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 init
channg
used t

C4.4

The pi
shall b

b perform the formal measurement.

EUT

Coaxial cable

Matching
network

Measuring
device

Additional Normalized Site Attenuation'(NSA) values

IEC

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

WWWLMJ&@“ i ine the
el at which the modulator produces the highest emission level. This channel_shall be

ocedure defined in CISPR 16-1-4:2010/AMD1:2012 and values presented in Talle C.3
e used to perform NSA at the 5 m distarice where this is needed.
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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
35,00 18,2 13,3 10,1 10,7
40 00 16 0 11 4 89 (oW
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 2,0 204 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 -4y4 -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 ahtenna 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.1.1 General

The infention of this publicafion is To measure the emissions from the EUT in a mannerjthat is
consisfent with its typical arrangement and use. The measurement arrangement of the EUT,
local AE and associated cabling shall be representative of normal practice.

The EUT shall be arranged in accordance with the requirements of Table D.1

Table D.1 — Measurement arrangements of EUT

Intended operational Measurement Remarks
arrangement(s) of MME arrangement

T4ble-top only Table-top

Flpor-standing only Floor-standing

C4n be floor-standing or table- Table-top

top

Rack mounted In a rack or table-top.

Ofther, 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 orientgd
facing upward.

If & physical hazard would be caused-by testing the device on a table top, then it can be arranged as

flgor standing and the test report.shall document the decision and justification.

All cafjles that are considered part of the EUT shall be arranged as for normal use sufjject to
length|restrictions given«n Table D.2 and subject to the requirement to minimise the gize of
the arfangement. For_example, the keyboard and mouse of a personal computer set-up shall
be plaged in front of the monitor.

The fdllowing @rrangements may be used to limit the effects of adverse AE emission$ or to
reducqg measurement time, as long as the arrangement can be shown not to redufe the
emissipns 'measured from the EUT:

o placllig AE betow 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
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
the EUT and the measurement device or probe shall be as short as possible and satisfy the

requirgments—givenr—able-B-2-

Where| practical, any excessive length in cables shall be bundled non-inductively).at the mid
point hetween the EUT and the AMN or AAN, for the conducted emission measurement. The
bundlg length shall be less than 0,4 m to satisfy the distances given in Table-D:2.

Non-inductive bundling means that the cable is shortened by overlappingifoops arranged with
alterngte end loops wound in opposite directions using the minimum’practicable bend fadius.
Where| bundling cannot be achieved, coiling of the cables shall be _avoided.

The effective length of all loop-back cables not routed overhead shall be longer thap 2 m.
Where| possible, loop-back cables shall be arranged so ¢hat outgoing line is not ¢losely
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;¢onnector ends, excluding any protruding pins,
when the cable is laid straight. The effective cable length, is the distance between| cable
conneg¢tor ends, excluding any protrudingzpins, when the cable includes one or more bundles.
The effective cable length will be shorterthan the actual length if the cable has been bupdled.

Loads|and/or devices simulating-typical operating conditions shall be connected to aft least
one of each type of interface port of the EUT. If loading (or terminating) with a deyice of
actual|usage is not feasible, the port should preferably be loaded with a simulator. Where
these |options are not practical the port shall be loaded by the application of a typical
impedance considering both the common and differential modes. These loads and/or devices
shall ble connected via_a cable if this represents normal usage.

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

e |mi@ximisation of the emission levels, for example, when adding additional cables does
4 H H 4l ££ R H H 1 L_LE 1 H 1 o [Tl » AY N
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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.

NOTE [When testing in a FAR, measurements of height are made to the top surface of the turntable or.the top of
the floo absorber when the floor absorber extends above the turntable.

Any aptenna masts and supporting floors shall be in place during site validation. Al|l other
relevapt conditions of Table D.1 and Table D.2 apply. For example, unpainted exganded
polystyrene may be used as a supporting platform above the turntable.

See 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 Spacing between AMN and local AE >0,8 m 10 % Both
D2.6 Spacing between AAN and EUT 0,8 m 10 % Conducted
D2.7 Horizoptal spacing between EUT and current probe (or 150 Q resistor) (Seen) 8? mto 0,8 m 10 % C.4.16.3
,m

Spacing between current probe and 150 Q resistor

Spacinlg between 150 Q resistor and optional ferrites (CMAD) 0.1m
D2.8 Horizoptal spacing between EUT and current probe (Seeb) 0,3m 40 % C4.164
Spacing between current probe and CVP 0,1m
Spacing between 150 Q resistor and optional ferrites (CMAD) 0,1m
Space|between the cable under test and the RGP. 0,04m +0,01
D2.9 Spacing between AAN and local AE 20,8 m n/a Conducted
D2.10 Measurement distance when testing frequencies up to 1 GHz. See Table A=2) T3 mto 10 m +0,1m Radiated
Table A.4, Table A.6 and Table A.7
D2.11 1Tmto10m +0,1m Radiated

Measurement distance when testing frequencies above 1 GHz. See Table/A.3,
Table A.5 and Table A.7

D2.12 Spacing between: EUT, local AE and associated cabling; and tetal surfaces | >0,8 m 10 % Conducted
other than the RGP

This spacing does not apply when a combination of table-tép.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
cabling 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 Spacing between table-top EUT, locall/AE and associated cabling and the RGP | 0,4 m 10 % Conducted

For measuring analogue/digital data’ ports, the line under test shall be kept
0,4 m [distant from the RGP for as long as possible before being run to the
terminption point. For testing using C.4.1.6.3 this also includes the cable from
the mgasurement device to.the AE.

The sgction of cable running to and from the termination point shall be exempt
from the spacing to the\RGP requirement given here.

D2.17 Spacing between:.table-top EUT/AE cables or bundled EUT/AE cables draped | 0,4 m above 10 % Both
over tHe back of\the table; and the RGP the RGP

This may be~achieved by a non-conductive support.

D2.18 Height|ofithe cables connecting table-top and floor standing parts See 10 % Both

Lowest of: 0,4 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.1.2 Table-top arrangement

The following specific arrangements apply.

Equipment, including the power supply, intended for table-top use shall be placed on a non-
conductive table of sufficient size to hold the EUT, local AE and associated cabling. Where
practidal, the rear of the EUT should be flush with the rear of the table.

For rafliated measurements the table shall be made of a material with a dielecttic cqgnstant
which [minimises the impact on the results, for example, by the use of unpainted exganded
polystyrene. Subclause 5.5.2 of CISPR 16-1-4:2010/AMD1:2012 describes-a measurerment to
help ehsure that the dielectric qualities of the material used for construction of the table are
appropriate.

The afrangement of external power supply units (including AC/DE power converters) shall
meet the requirements of Table D.2. Where possible, cables that'connect between modtles or
units ghall hang over the back of the table. If a cable hangs closer than 0,4 m fram the
horizontal RGP (or floor), the excess shall be folded at the cable centre into a bundle no
longer|than 0,4 m, such that the bundle is 0,4 m above .thé horizontal RGP.

If the mains port input cable is less than 0,8 m long; (including power supplies integrated in
the mains plug) an extension cable shall be used“such that the external power supply|unit is
placed on the measurement table. The extension cable shall have similar characterigtics to
the mgins cable (including the number of conductors and the presence of ground conngction).
The eftension cable shall be treated as .part of the mains cable.

Power|supply output cables shall be*{reated 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 [).8.

D.1.3 Floor standing arrangement

Where| cable routing is specified by the manufacturer, this routing shall be used.

Where| the jinter-unit cabling is typically routed overhead, it shall be routed vertically] to an
overhead-suppc Querhead inter-unit cables shall rise frg e first unit up to slipport,
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
horizontal reference ground plane. If the equipment requires a dedicated ground connection,
this 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.1.5 Arrangements for radiated measurement in a FAR

Wherel necessary, an access hole should be provided in the centre of the turnfable to fagcilitate
routing of cables.

Mains |power outlets may be placed on the surface of the turntable”(or supporting elemgnt), if
the sitg validation requirements for the chamber can be met in this-configuration.

The arfrangement of the EUT and local AE shall be identicalto those used for measurgments
using @ OATS/SAC/FSOATS except for cables that leavelthe test area. These cables shall be
routed| horizontally with a minimum exposed length of. 0,8 m, before being routed vertically
with d minimum of exposed length of 0,8 m, to ‘the bottom of the test volumdg (See
Figure|D.12). They shall then be routed to the cenire of the turntable where, if possible the
cables| shall drape vertically downward. The gables shall then leave the chamber py the
shortept possible route to minimise any impact:"Where the cables are shorter than 1, m, as
defined by the manufacturer, then the horizontal component shall be as close to 0, m as
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 connecftion of
the EUT shall bemade 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 ps the
mains |portcable and run parallel to the mains port cable at a separation distance of not more
than 0|14m.,

“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.

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;
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via a host unit shall be measured separately;

e |power cables or field wiring terminals (mains input terminals) which are‘specified by
the manufacturer to be connected via a host unit or other power-supplying equ|pment
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 purpaose-of this measurgment.

In all other cases the conducted emissions on each individual EJT with its own power cable
that is|terminated in a power supply plug of a standard design\({EC TR 60083 for example)
shall be measured separately.

Any AAN used during conducted emission measurements shall be selected and configyred to
be repfesentative of the network in which the EUT is inténded to operate. All ports of thle AAN
shall He correctly terminated in accordance with Dx4. Where the 1 m requirement cannot be
achieved, because of the position of the power’ input port/wired network port, th¢n the
effectiye length shall be as short as possible.dh the case of EUTs including floor standing
equipment the cable connecting the analogue/digital data port to the AAN may be posjtioned
perpendicular to the EUT for a distance between of 0,3 m and 0,8 m then drop vertidally to
(but be insulated from) the horizontal RGP before being extended to the 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 AEvand associated cabling in all directions.

Alternative 1: The' measurement shall be performed using a vertical RGP. The rear|of the
EUT, Ipcal AE afid-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 eitler the
verticgdl RGP or other metal planes bonded to it.

The portons—ofsighal—cables—thathangoverthe—rearof-the—table—shal-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.
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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
this 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
meeting the general principles given in D.1.1.

floor sfanding equipment shall be assessed on a horizontal RGP. If a vertical RGP:is, used for
the table-top equipment, care shall be taken that the floor standing equipment(is at least
0,8 m [from the vertical RGP. This may require that the spacing between’.the table-top
equipment and floor standing equipment be set at a small and convenient distance.

The table-top equipment shall be assessed using alternative 1 or alternative 2 in D.2¥. The

Examgle measurement arrangements are given in Figure D.7.

D.3 |MME-related requirements for radiated measurement

D.3.1 General

Unlesg some other configuration is typical of normaluse, or specified by the manufacturer,
mains |cables shall drop directly to the RGP before\being routed to the mains power |outlet.
This outlet should not protrude above the RGP the outlet has a metal case, it shall be
bonded to the RGP. If the mains outlet has a ptotective earth, it shall be bonded to thg RGP.
If used, the AMN shall be installed under the’RGP.

D.3.2 Requirements for table-top equipment

Excess length of cables shall anly”be included in the arrangement to represent pormal
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 €
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Top view

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

IEC
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4
. 0,4 m to vertical‘reference ground plane
Vertical reference ground plane

I AANs bonded to a reference ground plane

vice is AE then it shall be >0,8 m.

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

>0,8 m to other
metallic objects

MNs bonded to horizontal reference ground plane

|

Reference
ground
plane

IEC

The 0,8|m distance specified between EUT/local AE/PSU and AMN, is applicable-only to the EUT being mgasured.
If the dgvice 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
<)
psuy 01 m ‘
|
>0,8 m to other
metallic object EUT/A
EUT/A

Cable to

Y |

Current
Cable 0,04, m~ probe
from VRGP

able to
>/A =i
I nsulatio O’i/~ -
04m =
N l/ K\
J< AMN
7
d Plane

0,4 m to Vertical Reference Groun

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


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

CISPR 32:2015 © IEC 2015 - 65 -

>0,8 mto
other metallic

ject
objects 0.4 m

Non-conductive support Sé

0,8m

T % RGP

To AE
AMN/AANs bonded to horizontal RGP

IEC

The 0,8 m distance specified between EUT/local AE/PSU and AMN/AAN \isl applicable only to the EU[T being
measurg¢d. If the device is AE then it shall be 20,8 m.

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

Typical spacing

Typical spacing

EUT/AE

EUT/AE

Insulation

AMN/AANs bonded to Horizontal RGP To AE IEC

Figure D.6 — Example measurement arrangement for floor standing EUT
(conducted emission measurement)
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—67 -

Typical spacing

=~

EUT/AE

=

0,8m

Typical spacing

m distance specified between EUT/local AE/PSU and AMN(7is, ‘applicable only to the EUT being me
vice is AE then it shall be >0,8 m.

Figure D.7 — Example measurement arrangement for combinations of EUT
(conducted emission measurement)
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IEC
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EUT/AE EUT/AE
PSU
A
//
0}8 m
ﬂ - To AE

To power supply
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IEC

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

Typical spacing

0
EUT/AE

EUT/AE

To AE

To power
supply

Insulation

IEC

Figure D.9 — Example measurement arrangement for floor standing EUT
(radiated emission measurement)
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Figure D.10 — Example measurement arrangement for combinations of EUT
(radiated emission measurement)
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Cables leaving the test area 01m

20,8 m horizontal length

Non-conductive
turntable L

AC mains and AE
cables leaving the
test area

Figure D.11 - Example measuremeént arrangement for tabletop EUT
(radiated emission measurement within a FAR)
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Figure D.12 — Examf&&able configuration and EUT height
(radiated eq 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
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preser]
receiv

t at any~active or nonlinear stage of the measurement path (amplifiers, i
rs, and.so forth) is reduced by a known amount. If the measured signal level dg

tion(s)
d then

mber of configurations to be considered is dependent upon the complexity of th¢ EUT.

5es SO
which

fective
bpriate
an will
n with

ection

or (for
signal
miters,
es not

decredse, by" approximately the value of the attenuator used (within 0,5 dB), then the

measu
Furthe

bblem.

rement system may be overloaded and steps should be taken to correct the pr
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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

Item CISPR 32 ISO IEC 17025:2005 Details to be included
Clause or | clause or subclause
subclause
Measuremgnt arrangement |Annex D 5.10.1 Description of the final configuration.
Host and mlodules 6.2 5.10.1 Description of the host and modules.
Applicabilit 8 5.10.3.1 a) and e) Decision and justification not to measure.
Special mepsures 7 5.10.1 Description of'special measures needed to g¢nsure
compliance.
Highest inte¢rnal frequency |8 5.10.1 Value of Fy' See Table 1.
General gu|dance 9 5.10 all (5.10.2 At least:
especially) 1.°Class of limit (Class A or Class B) that is pppropriate
for the EUT.
2. Mode of operation of the EUT.
3. How the ports were exercised.
General coptent 9 5.10.1, 5.10.2 Photographs of the measurement configurat/on and
arrangement for the formal measurements
Emissions ¢lata and 9, Annex A, [5.10.1 Tabular data should be presented covering the
calculationg C.2.2.4 requirements of C.2.2.4.
Emission details 9 5.10/4 Pertinent information for each emission.
AAN categgry 9 5.10.1 Category of AAN used during wired network|port
measurement.
Calculated 9 5.10.3.1.c), Calculated measurement uncertainty for eagh
Measuremgnt uncertainty 5.10.4.1 b), 5.10.4.2 measurement performed.
Compliancg statement 910 5.10.2 1), Class of limit whose requirements the EUT datisfies.
5.10.3.1 b)
Measuremgnt distance used|Annex A, |5.10.1 Measurement distance used and, where relgvant, how
C.224 the limit was calculated.
Exercising pf ports Annex A, 5.10.1 Description of the procedures used to exerci{se the ports.
Annex B Justification of any non-standard procedureéi used.
Specifically for Ethernet: the data rate used.
Ambients Cc.2.23 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 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

Schematic diagrams of examples of asymmetric artificial networks

AAN metal case

Nomina

Zat Prg

AAN
L1
YN
O S —0
EUT Balanced pair AE
\
‘ C C
ant m R R
\ °
\
L Lo
°
C=4,7uF
R=200Q Ry
h 500
L1=2x38mH
L2=2x38mH IEC
AE = Associated equipment
EUT = Equipment under-test
R, = Receiver input.impedance
voltage division factor defined in C.4.1.2 e) = 9,5 dB.
vides the unbalance required to adjust the LCL of the AAN to the values specified in Table C.2.
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EUT

AAN metal case

AAN
For 1 or 2 pairs
F

L1=5x%x14mH L2=4x14mH

>
3

O

Balanced pair 2

S
3

O

AE

3
3

O

Balanced pair 1

o= }

S
>

L3

Nomina

Zeat PIg

This AA|
on two (

o

\

\

|

|

|

|

f
L

R Ry

ant m ant

\ \
.

100 Q
R

X
50Q

C=82nF
L3=2x3,1mH IEC
L4=2x3,1mH
Ry =390 Q
IAE = Associated equipment

UT = Equipment under test
R, = Receiver input impedance

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

voltage division factor defined in C.4.1.2 e) = 9;6°dB.
vides the unbalance required to adjust the LEL of the AAN to the values specified in Table C.2.

N can be used to measure common mode emissions equally well on a single unscreened balance
nscreened balanced pairs.

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

pair or
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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 .fv\ ° .f\/\ o
\
O } ./Y\ ® ./\/\ '®)
Balanced pair 3 }
o . ; A Py AR o
EUT —
I
o — ./Y\ ° ./\/\
Balar{ced pair 2 } }
I
O | S e ® D
[
[
o ; ; ; A A
Balariced pair1 | | |
[
O~ @+ N ——— T T Of <
Loy C C o RC C RC c RC
R,
bz ] [J 1) ] i ¢ ¢ ‘
[ ]
[
SN T B R, L3 L4 L5 L6
100 ©Q
Ry
50 Q
IEQ
C=82nF
R4 =390 Q
AE F Associated equipment
EUT H Equipment under test
R, 9 Receiver input impedance
L3, 4, L5and L6 =2 x 3,1 mH

L3, L.

Nomina

Zat Prg

This AA
on two,

1, L5, and L6 provide a transversé.inductance across each pair =4 x 3,1 mH = 12,4 mH

voltage division factor defined in C.4.1.2 e) = 9,5 dB.
vides the unbalance required to adjust the LCL of the AAN to the values specified in Table C.2.

N can be 'used to measure common mode emissions equally well on a single unscreened balanced
hree,orfour unscreened balanced pairs.

Figure G.3 — Example AAN with high LCL for use with one, two, three,

or four unscreened balanced pairs

AE

pair, or
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AAN metal case

AAN L1
o ® For 2 pairs . YN o
Balanced pair 2 A~
O ® L r vy O
EUT f ¢ AE
o | YTV O
[ [ —
Bal d pair 1 r
alance Opalr ? } L l ./YY\ 5
‘ ‘ [ 4 xC,
2x 2 D D 4 xR,
|
| | R
N I ~
Ry
C,=33nF Ry
R, =576 Q 0@
R,=6Q IEC
R.=440Q
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 gt Prgvides the unbalance required to adjust the'LCL of the AAN to the values specified in Table C.2.

This AAN should not be used for cables which_have at least one unused pair, see C.4.1.3

Figlire G.4 — Example AAN,.including a 50 Q source matching network at the volfage
measuring port) for use with two unscreened balanced pairs
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AAN metal case

AAN L1
For 2 pairs
o p S YY) 5
Balanced pair 2 NN
O ® LY ¥ N O
EUT ? * AE
O 1 Y Y O
Balanced pair 1 ‘ PN
O LY XN O
* Y-
| | _— 4xC,
2 x Zoot D 4 xR,
|
L

C,=33nF
R, =400 Q
L1=4x7mH

Nomina

Zat Prgvides the unbalance required to adjust the LCL of the AAN\to the values specified in Table C.2.

This AAN should not be used for cables which have at least one unused pair, see C.4.1.3.

AE = Associated equipment
EUT = Equipment under test
R, = Receiver input impedance

50 Q

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

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

IEC
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AAN metal case

AAN L1
Balanced 007 . For 4 pairs Aa A o
alanced pair
P O ? ® ./\m o
0 ‘ ® SV O
Balanced pair 3 } PR
EUT © * ®  — 1 O e
O — ~— aaat o
Balanced pair 2 } } -m
© G ¢ A O
O — o o
Balanced pair 1 1 1 1 ° —
© ? Lo 1T 1T 1T 1T 1T 1T « ————— O
4 x Zoat B m m m 8x Cy
N N 8 xR,
RC
Rp
RX
C,=33nF Y
R,=11520
R,=6Q IEC
R, =440
L1=8x7mH

AE = Associated equipment
EUT = Equipment under test

R, = Receiver input impedance

Nominal voltage division factor defined in C:4.1.2 e) = 34 dB.
Zat Prgvides the unbalance required to 'adjust the LCL of the AAN to the values specified in Table C.2.

This AAN should not be used for cablés 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
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AAN metal case

Nomina

Zat PIg

This AA

AAN L1
For 4 pairs
saionced 072 ° P A o
alance pa(l;r . 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 ©
Balanced péir 1 T e ©
alanced pair
L1
AN, S T T I O I A S O
xZa ] L)1) T
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
voltage division factor defined in C.4.1.2 e) = 9,5 dB.
vides the unbalance required to adjust the LCL ‘of\the AAN to the values specified in Table C.2.

N should not be used for cables which have:atileast 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

100 Q

Connection to
coaxial cable screen

\

Q M .
OUITTIT=LUTTUUCIUN WITT

1t

R«
50 Q

AE = Associated equipment
EUT = Equipment under test

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

IEC

NOTE [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 com
mqgde choke created by bifilar winding an insulated centre-conductor wire and

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 tg
coaxial ¢able screen

IEC
AE = Associated equipment

EUT = Equipment under test
R, = receiver input impedance

mon

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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CISPR 32:2015 © IEC 2015

Screened AAN metal case
bulkhead
connector Screened cable AAN
EUT AE
Multi-conductor L1 Multi-conductor
screened cable ~N screened cable
. [ ]
[ ) i —
. ./'\/'\ I
[ ]
VRN
Isolation b Screened
plate R bulkhead
100 O connector
Connection to / ) \\
cable screen R Screen-conductor wire
X
50 Q2
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

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 multifilar winding multiple insulated signal
wires and an insulated screen-conductor'wire on a common magnetic core
(for example; aderrite 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

Screened
bulkhaad

connector

Isolation plate,
St C <X 1 p/
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.

More toyoids may be needed to fully meet the requirements for AANs:

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

G.2 |Rationale for emission measurements and procedures for wired netwprk
ports

G.21 Limits

The emission voltage (or current) limit is defined for an asymmetric common modg load
impedance of 150 Q (asw-seen by the EUT at the AE port during the measurement). This
standqrdisation is pecessary in order to obtain reproducible measurement results,
independent of the undefined asymmetric common mode impedance at the AE and the EUT.

In gengral, the asymmetric common mode impedance seen by the EUT at the AE porf is not
defined unless:an AAN is used. If the AE is located outside the shielded room, the asymmetric
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 measutement
set-up and 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 is
deliberately introduced to yield the specified LCL value. This asymmetry may enhance or
cancel the asymmetry of the EUT. In the interest of determining the worst case emissions and
opt|m|zat|on of measurement repeatab|l|ty, conS|derat|on should therefore be g|ven to

repeating when
using the approprlate AAN as defmed in C.4.1. 2

Since jmbalance on each balanced pair will contribute to the total conducted common mode
emissipn, all combinations of imbalance on all balanced pairs should be considered.| For a

single [balanced pair, this has a relatively minor measurement impact —the two wirgs are
reversed. However, for two balanced pairs, the number of LCL loading combinations (and
therefgre measurement configurations) is four. For four balanced pairs, the number of Ipading

combirLations grows to sixteen. Such numbers have a significant impact on measureme
asurement documentation. Such measurements are not-usually implemented,
out the connection to AAN should be carefully documented:

and m
carried

The RF measurement port of an AAN not connected to,the measuring receiver sho

terminpgted with 50 Q.

Table G.1 — Summary of advantages and disadvantages

of the procedures described in C.4.1.6

t time
but if

uld be

Procé¢dure

C.4.1.6.2

C.4.1.6.3

C.41

6.4

Advantages

For unscreened cables
containing balanced pairs, the
LCL values of the AAN are within
the tolerance in Table €l2 of an
AAN appropriate tothe.cable
category connectéd {o the EUT.

Lowest measurement uncertainty

Non-invasive

(except removing the insulation
of the shielded cable)

Always applicable to shielded
cables

Small measurement uncertainty
for higher frequencies

Non-invasive

Always applicab

No underestimat
(represents the
estimation)

)

jon
orst case

Disadvantages

Only possible if appropriate
AANs\are available

Invasive (needs appropriate
eable connections)

Needs an individual AAN for

each cable type (results in a high
{ rl FFnrnr\f A A'\ln\

Increased measurement
uncertainty for very low
frequencies (<1 MHz)

Alteration of the cable insulation
is necessary

Reduced isolation against
emissions from the AE side

common mode i

pedance at

Overestimation(iF possible if

the AE is not cl

Increased uncer,
some extreme c
frequency and in

se to 150 Q

ainty for
bnditions of
hpedance

No isolation aga

nst

Aumbar
........

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 that
arises due to conversion of

the symmetric si

gnal 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 IIIUdU illlpcddllbc tU:UIdIIbU ib IZC Q UVTI thc flcqucuuy rarityc Uf 0,15 :“:HZ tO
30 MHE. If the CVP loading is to reduce the 150 QO common mode impedance down teino less
than 130 Q, the capacitive loading of the CVP to the cable attached to the EUI.port being
assesged should be <5 pF at 30 MHz (the worst case frequency). At 30 MHz, ¢the*impgdance
of 5 pk is approximately 1 061 Q, which, in parallel with 150 Q results in a cembined cqmmon
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 achieve
the <% pF loading. This style of CVP is described in 5.2.2°0f CISPR 16-1-2:2003/ AMD
1:2004/ AMD 2:2006.

A secdnd possible construction uses two coupling devices\in series. A first capacitive cqupling
devicelin close proximity to the cable attached to the(EUT port being assessed (the deyice is
actually in physical contact with the insulation of the cable attached to the EUT port being
assesged). The second device is a standard ‘escilloscope-type voltage probe having an
impedtnce >10 MQ with a probe capacitance <%pF. The theory is that the probe capagitance

in series with the capacitance of the capacitive coupling device presents only the|probe
capacitance to the cable attached to the EUT port being assessed. In practice, it is possible,
given the physical size of the capacitive'coupling device, to have a large stray capacitgnce in
parallgl with the probe capacitance, Ifythis 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 ot rely
on thepry. This capacitance measurement can be made with any capacitance meter that can
operate over the 0,15 MHz to 30 MHz frequency range. The capacitance is megsured
between the cable attaChed to the EUT port being assessed (all wires in the cable are
conne¢ted together at'the connection point to the meter) and the RGP. The same type of
cable used in the conducted emissions measurement should be used for this capagitance
measurement.

NOTE [This proecedure has the lowest uncertainty if the length of cable between the EUT and AE is Igss than
1,25 m.|Significantly longer cables are subject to standing waves that can adversely affect voltage and| current
measur¢ments. For long cables where both the voltage and current limits cannot be met, changesl to the
measurement configuration can he 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
EUT, the simplified circuit is as shown in Figure G.12, where the common mode impedanhce Z,
seen Hy the EUT is defined by the AE and can have any value. Thereéfore Z, as well as|Z, are
unknown parameters of the measurement.

l\

———— e e —— e 0

Figure Gi13 — 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 ¢urrent
and the limit-of 'voltage are equivalent. The relation between current and voltage are always
150 Qland\either of the two can be used to determine the compliance with the limit. Thig is not
the case\f’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. The disturbance voltage has to be measured 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
with this procedure, it is possible the EUT would comply with the limits if it could be measured
with Z, = 150 Q. If emission measurements of the EUT by this procedure were compared to a

power limit derived from the voltage and current limits, a more accurate measure of the
interfe anca-natantial inta 150 O 1c nacaoihla

T T PotTCT o T tO— T O U210 PO TToTCT

G.2.5 Ferrite requirements for use in C.4.1.1

Subclguse C.4.1.6.3 defines a measurement set-up for measuring the.'eémmon| mode
condu¢ted emissions on the shield of a shielded cable. A 150 Q load(is-specified| to be
conne¢ted between the cable shield and the RGP as described in C.4,1.6.3. Ferrites are
shown| placed over the cable shield between the 150 Q load and the,AE. The charactgristics
of the ferrites necessary to satisfy the requirements of C.4.1.6.3 arg)given below.

.
| |
| |
| |
| T
| |
| |
| |
| |
| |
| |
| |
| I 150 Q (shield, torground)
: Veutem :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

3

3
C
\_/

EC

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

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
satisfy these requirements, any value of Z ., will be acceptable.

= n PSR
T

° Caoc 41-_ 7
oaSCT T Z3ecm

The cgmbined series impedance of Z;,i1e aNd Z, ..y, is also an open circuit. An opén.cifcuit in
parallgl with the 150 Q load is 150 Q. Z;,,ite Can be of any value.

e [Case 2:Z = short circuit

aecm

The cqgmbined series impedance of Zig 1o and Z oy is €qual to Zgg it The value of Zg e in
parallgl with the 150 Q resistor will then need to be no lower than 130/Q. In equation form:

[(150)(Zterrite) /(150 + Zggrrite) = 130°Q

Solving for Zi,1e Yields a value of 975 Q. This impli€s that the ferrites selected fpr this
application should have a minimum impedance of\975 Q over the frequency ramge of
0,15 MHz to 30 MHz. For a given set of ferrites, the ‘minimum impedance (joL) will o¢cur at
the minimum frequency of 0,15 MHz.

Combihing the two cases cited above, it is seen that Case 2 at 0,15 MHz sets the mipimum
requirgments for the impedance of ferrites-§o this value (or greater) would be acceptablg.

To determine whether the selected) ferrites will accomplish the intended functiop, the
measurement set-up shown in Figure G.15 is suggested. A traditional impedance meter or
analysler can be used to measure’the impedance between point Z and the reference ground.
Anothgr 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 measufement
should be made at 0,15MHz. It would be advisable, however, to measure the impgdance
acrossg| the entire 0,15 MHz to 30 MHz range to ensure that no stray capacitance assqciated
with the ferrites and the shielded cable degrades the ferrite impedance. This is of cpncern
since laboratory, data have shown that it is unlikely that desired impedance can be achieved
with al single pass of the shielded cable through the ferrites. Multiple passes through the
ferriteg are mecessary. This increases chances of stray capacitance adversely affecting the
impedance of the ferrites. The capability to achieve the desired impedance versus frequency
has bgen‘demonstrated in the laboratory.
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Capacitive voltage

Current probe
robe i
p | 7 Ferrites
Impedance G-+—» ’ m
meter I\ 4
150 Q
©)
Ref. Test
© CW out

Network analyzer

Figure G.15 — Basic measurement setup to measure combined impedance
of the 150 Q and ferrites

IEC
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Annex H
(normative)

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

H.1 Rationale
ons in
atellite
other
nel of
many
The LD emissions are amplified by the gain of the outdoor parabolic antenna. Therefpre, in
the direction of the satellite (to which the parabolic antenna’is aligned), a relativgly low
emissipn limit of 37 dB(uV/m) is specified for the LNB (see Table H.1).
The emission power limit in table clause A7.4 is calculated for an outdoor unit without [a feed
horn. Hence, if the feed horn cannot be separated\from the outdoor unit, this measufement
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 calculate the limit Calculatdd value
Based eJement is thermal noise (room temperature), -173 dBm/Hz -113 dBmp/MHz
Requested noise margin at the uplink-receiver of the satellite -10 dB
Allowed|disturbance power at satellite receiver input -123 dBm
Satellite|receiving antenna gain 34 dBi
Allowed [total disturbance power at satellite position. -157 dBm
The nunmber of LNBs-directed at the satellite (50 000 000 is assumed, and 10 x LOG (50 000 77 dB
000) = 77)
Allowed|disturbanee power at satellite point emitted from one receiver. -234 dBmp
Propagation1oss for 40 000 km distance -207 dB
Allowed Total disturbance power at LNB posiiion -Z7 dBm
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

+ ik L H A bt tod f +h - + MEEANE 3 +h - $ £
added te-thetimit{torsubtractedfrom—the-measurementreswi-forthe—measurementoffhe LO

emissipn within £7° of the main beam axis (limit in table clause A7.3).

H.3 |Operation conditions

For the measurement of the LO leakage, the EUT shall be connected to,the power supply (via
a suitgble bias tee) and control signals for switching the LO frequencies-if applicable.

For the measurement of spurious radiated emissions, the EUT.'néeds an input signall which
can bg an un-modulated carrier. Therefore a suitable small transmit antenna shall be placed
within [the main beam axis of the EUT. The influence 6f the transmit antenna ¢n the
measurement result shall be reduced to a minimum. An €xample arrangement of the transmit
antenrfa is shown in Figure H.2.

The input signal shall be adjusted to get the maximum rated output level from the EUT. For
the measurement in the frequency range from»,30 MHz to 1 GHz the input signal shall be
adjusteéd so that the output frequency is within. this frequency range. For the measurement in
the frequency range above 1 GHz, the frequency of the input signal shall be adjusted ih such
a way|that the EUT is measured, as a“minimum, at the lowest, middle and highes{ rated
output|frequency within the measured.frequency range. A typical scenario is as follows:

For an|LNB with the following characteristics:

— maximum output level: =10 dBm,
— LO|frequencies: 9,75~GHz and 10,6 GHz,
— oufput frequency ranges
950 MHz to 1950 MHz (for 9,75 GHz LO)
1 100 MHz\to 2 150 MHz (for 10,6 GHz LO)

the following output frequencies shall be measured with the EUT set to output IevTI of —
10 dBm.

— LO 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

For EUT with a non-detachable parabolic reflector the main beam axis shall be changed to the opposite dirdction.

Figure H.1 — Description of £7° of the main beam axis of the EUT



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

CISPR 32:2015 © IEC 2015 -93 -

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



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

- 94 — CISPR 32:2015 © IEC 2015

Annex |
(informative)

Other test methods and associated limits for radiated emissions

1.1 General

The following test methods and associated limits are provided for information purposes.
Meeting these limits using the alternative test methods does not constitute compliance with

this publication. The alternative test methods and limits are described in Table 1.1 to Ta

NOTE Uimits for reverberation chambers are still under evaluation and therefore the proposed<{limits

changed in a future amendment to this publication.

Throughout this informative annex,

o where the amplitude of a limit varies over a given frequency range, it.changes linearn

regpect to the logarithm of the frequency;

o where there is a step in the relevant limit, the lower valie’/should be applied

trapsition frequency;

ble 1.7.

can be

ly with

at the

o if more than one detector is specified, the EUT shopuld’ be assessed using all rglevant
defectors against the appropriate limit: this procedure can be optimised by use |of the
degision trees defined in Figure C.3 to Figure C.5¢

1.2 Procedures for radiated emission measurements using a GTEM or RV|C

The fdllowing limits and requirements aresfor information purposes only. They may grovide

equivalent protection to radio reception as’those defined in Annex A and are included {o give

the user of these types of facilities an-indication of the validity of the results.

NOTE [There are no proposed limits for(measurements using the RVC for frequencies below 1 GHz.

Table I.1.—Radiated emissions, basic standards and
the limitation of the use of GTEM and RVC methods
Measurement Basic Facility validated Measurement ons
Facility standard to maximum
frequency of Procedure Arrangement
measurement and
in accordance with
GTEM IEC 61000-4-20 | IEC 61000-4-20 IEC 61000-4-20 | Clause |.4 Measuring infa GTEM

is limited to gn EUT

meeting-the—definition
of ‘small equipment’ in
IEC61000-4-20.

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 1.5 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:

E,.q =P,aq +97,53 dB

rad

E,.q is the free-space electric field expected at a 3 m distance, in units of dB(uV/m). P o4
is the radiated power in dBm units.

e The limits presented for the GTEM are based on the 10 m measurement distance|on an
OATS and 3 m on a FSOATS. Details for correlating OATS and GTEM-limits are. g|ven in
Clguse A.3 of IEC 61000-4-20:2010 [I6.5]. The small-EUT correction factor,given in A.4.3
of [IEC 61000-4-20 [I16.5] 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 linits
clausg 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
claussg range
" Mng Facility Distance Detector type / dB(kV/m)
m bandwidth
13.1 1 000 to 3 000 56
GTEM Aze{ﬂaﬂe /
3000 to 6 000 z 60
n/a
1 000 to 3 000 STEM Peak / 76
3000 to 6 000 1 MHz 80
Table 1.4 — Proposed limits for radiated emission
for frequencies above 1 GHz for Class A equipment, for RVC
Table Frequency Measurement Class A limits
CIause range Eacilityw Distancae Deoetoctor tune | dB([,l.V/ )
VIRZ ¥ Y
m bandwidth
14.1 1000 to 3 000 RVC Average / 56
3 000 to 6 000 1 MHz 60
1000 to 3 000 e 6
to 7
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
at frequencies up to 1 GHz for Class B equipment, for GTEM

Table Frequency Measurement Class B limits
clause range dB(uVv/
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
° 216G e < 2% 2 = G = 55 H He-H ) S
Table Frequency Measurement Class,B limits
clause range dB(unV
Mng Facility Distance Detector type / (kVim)
m bandwidth
16.1 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 gnd
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 |imits
clause MHz dB(nVv
Facility Distance Detector type/ (kVIm)
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 fo|lowing subclauses provide additional information over and above that given in 6.3.
Prescansmeasurements are performed to identify the one configuration to be measured |during
formallmeasurements. this configuration is then used to measure the maximum emission level.
1.3.2 Specific considerations for radiated emission measurements using a GTEM

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

1.4.1

Use of a GTEM for radiated emission measurements

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].

The purpose of this clause is to illustrate the construction of the GTEM with its component
parts and how an EUT may be mounted to provide a frequency scan of the EUT’s emission

spectr

1.4.2

Details

The sq
extrud
freque
enviro
extrud

m-whan mauntad in 3 arthaaagnal nacitinne
HA-Ae R Rodhtea—+ Regoha+—p RS-

EUT layout

on the measurement setup are given in A.5 of IEC 61000-4-20:2010 [165].

tup table should be made of non-conductive low-permittivity (&)ymaterial (for ex
ed polystyrene foam). Avoid using materials that are known to~be~“conductive at
hcies, especially laminated wood or materials that will chahge RF behaviour
hmental conditions (changes of humidity will generally afféct ' wood). Apply for e
bd polystyrene foam boards.

Side view

v
N

Output
port IEC

Description of the variousiparts of the GTEM
Chassis outernconductor

P Septum inner/conductor

B. ResistiveJoad

L. RF _absorber

b. Rotatable table

. EUT

(. Optional ferrite tiles under EUT

ample
Certain
due to
ample

Figure 1.1 — 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

3. 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
the transmission line (septum) height [16.2].

1.5 Specific EUT arrangement requirements for radiated emission
measurements above 1 GHz using an RVC

The R)MC is a fully reflective chamber that can be used to measure radiated’ emissionjs from
an EUT. See basic standard IEC 61000-4-21 [I6.7]. The measuremént is performed by
rotating one or more stirrers (metallic paddle wheels) in steps over.a complete rotatipn. An
overvigw of the RVC facility for radiated emission measurementsyi§ depicted in Fig:tre [.4.
IEC 61000-4-21 contains the measurement method (Annex E), calibration procedure (Anpnex B)
and re|evant background information (Annex A).

Stirrers / Tuners

- .
R | L
. : '

-~ ]". '5 ) Receive antenna

u IEC

Figure 1.4 — Overview of the reverberation chamber
for radiated emission measurement

The EUT should be placed in the calibrated test volume of the RVC; typically the EUT will be
placed in the centre of the test volume. The EUT arrangement (including cable routing) in the
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.

Uncertainty considerations for the RVC method can be found in reference [16.6].
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPATIBILITE ELECTROMAGNETIQUE
DES EQUIPEMENTS MULTIMEDIA -

Exigences d'émission

AVANT-PROPOS

1) La [Commission Electrotechnique Internationale (IEC) est une organisation mondiale de_/normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)* L'IEQ a pour
objef de favoriser la coopération internationale pour toutes les questions de normalisationi'dans les dpmaines
de I'Blectricité et de I'électronique. A cet effet, 'lEC — entre autres activités — publie des Normes internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a'des comités d'étudles, aux
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les orgarisations
internationales, gouvernementales et non gouvernementales, en liaison avec I1E€, participent également aux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de“Normalisation (ISO), seflon des
conditions fixées par accord entre les deux organisations.

2) Les [décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la|mesure
du gossible, un accord international sur les sujets étudiés, étant donhé que les Comités nationaux fle I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les |Publications de I'l[EC se présentent sous la forme de reCoemmandations internationales et sont pgréées
comme telles par les Comités nationaux de I'lEC. Tous les ‘efforts raisonnables sont entrepris afin qpe I'lEC
s'asgure de I'exactitude du contenu technique de ses publi¢ations; I'lEC ne peut pas étre tenue respongable de
I'évgntuelle mauvaise utilisation ou interprétation qui en &stfaite par un quelconque utilisateur final.

4) Dan$ le but d'encourager I'uniformité internationale, les’ Comités nationaux de I'lEC s'engagent, dans [toute la
mespre possible, a appliquer de fagon transparentetles Publications de I'lEC dans leurs publications ngtionales
et r¢gionales. Toutes divergences entre touteswPublications de I'lEC et toutes publications nationfales ou
régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fourpissent des services d'évaluation de-conformité et, dans certains secteurs, accédent aux marques de
confprmité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de cerflification
indépendants.

6) Toug les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicati¢n.

7) Aucune responsabilité ne doit\étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pour tout préjudice causé-en cas de dommages corporels et matériels, ou de tout autre dommage de jquelque
nature que ce soit,.directe ou indirecte, ou pour supporter les colts (y compris les frais de justicq) et les
dépenses découlani\'de la publication ou de I'utilisation de cette Publication de I'lEC ou de toule autre
Publication de I"MEE€, ou au crédit qui lui est accordé.

8) L'attpention estuattirée sur les références normatives citées dans cette publication. L'utilisation de publications
réféfencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvgnt faire
I'objet de droits de brevet. I'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

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 rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti al'lapprobation de cette publication

Cette publication a été rédigée selon les Directives ISO IEC, Partie 2.

Le comnpité a décidé que le contenu de cette publication ne sera pas modifié~avant la date de
stabilif¢ indiquée sur le site web de I''EC sous "http://webstore.iec.ch"' dans les dgnnées
relativgs a la publication recherchée. A cette date, la publication sera

* redonduite,

* supprimée,

* remplacée par une édition révisée, ou
+ amlendée.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de|cette
publidation indique qu'elle contient des couleurs qui sont considérées comme utjles a
une bonne compréhension de son contenu. Kes utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant unet\imprimante couleur.

Le contenu du corrigendum de juin 2046 a été pris en considération dans cet exemplairg.
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COMPATIBILITE ELECTROMAGNETIQUE
DES EQUIPEMENTS MULTIMEDIA -

Exigences d'émission

1 Domaine d’application

NOTE

Le texte de couleur bleuec dans le présent document indigue le texte gui sera aligné avec |
g o o T

future

CISPR
La prd
défini
efficac

Les m

domaimne d'application de la présente publication.

Les M

d'application de la présente publication.

Les e

destinges a étre appliquées aux transmissions, intentionnelles d'un émette

radiofr]
transni

Les nj
fréque

publications CISPR (sauf CISPR 13 et ' ©ISPR 22), sont exclus du domaine d'applicatio

préser
Les eS|

La pr§
MME s

Les ob

5 pour I'immunité des MME.

sente Norme internationale s'applique aux équipements multimédia (MME) (
au 3.1.24 et ayant une tension d'alimentation courant alternatif ou courant d
e assignée ne dépassant pas 600 V.

atériels dans le domaine d'application de CISPR 13 ou CISBR 22 font pa

ME destinés principalement a un usage professionnel font partie du ddg

igences relatives aux émissions rayonnées dans la présente Norme ne so

gquences comme défini par I'UIT, ni ,aux* émissions parasites relatives
issions intentionnelles.

atériels, pour lesquels les exigenges relatives aux émissions dans la pld
hces couverte par la présente puldication sont explicitement formulées dans d

te publication.
sais in situ sont en dehors'du domaine d'application de cette publication.

sente publicatiop~¢couvre deux classes de MME (classe A et classe B). Les G
ont spécifiées dans I'Article 4.

jectifs deCette publication sont les suivants:

pefmettant aux services radio de fonctionner comme prévu dans la plage de fréqu

co

1) déJiﬁnir les=exigences qui fournissent un niveau adéquat de protection du spectre

omme
ontinu

tie du

maine

Nt pas
ur  de
A ces

ge de
autres
h de la

lasses

radio,
ences

prise entre 9 kHz et 400 GHz;

2) définir les procédures pour garantir la reproductibilité de la mesure et la répétabilité des

rés

ultats.

2 Reéférences 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
radioélectriques — Matériels auxiliaires — Perturbations conduites

CISPR 16-1-2:2003/AMD 1:2004

CISPHR 16-1-2:2003/AMD 2:2006 A

CISPR 16-1-4:2010, Spécifications des méthodes et des appareils de %sura des
perturbations radioélectriques et de I'immunité aux perturbations radioélectri — Paiftie 1-4:
Appareils de mesure des perturbations radioélectriques et de //mmun/t X perturhations
radioélectriques — Antennes et emplacements d’essai pour les mesu es perturhations
rayonrées

CISPHR 16-1-4:2010/AMD 1:2012 QQ~

CISPR 16-2-1:2008 2, Spécifications des méthodes et d s\apparei/s de mesune des
perturbations radioélectriques et de I'immunité aux perturba S radioélectriques — Parlie 2-1:
Méthofles de mesure des perturbations et de ['immunité — Mesures des perturfjations
conduftes Q

CISPR 16-2-1:2008/ AMD 1:2010 Q
CISPR 16-2-1:2008/ AMD 2:2013 0\\

CISPR 16-2-3:2010, Spécifications des rg§$’odes et des appareils de mesurg des
perturbations radioélectriques et de I'immu. @t aux perturbations radioélectriques — Paftie 2-3:
Méthogles de mesure des perturbat:o@ et de l'immunité — Mesures des perturlhations
rayonnées
CISPR 16-2-3:2010/AMD1:2010 \O
CISPR 16-2-3:2010/AMD2:2014 N~
\\0
CISPR 16-4-2:2011, Spécifications des méthodes et des appareils de mesurp des
perturbations radioélectri s et de I'immunité aux perturbations radioélectriques — Partie 4-2:
Incertifudes, statisti L@ et modélisation des limites — |Incertitudes de mesufe de
I'instrymentation &)

IEC 610004 @583, Compatibilité électromagnétique (CEM) — Partie 4-6: Techhiques
d'essaj e esure — Immunité aux perturbations conduites, induites par les champs
radioé e%

ISO IEC17025 2005, Exigences générales concernant la compétence des laboratoires
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

3.1 Termes et définitions

Pour lg¢s besoins du présent document, les termes et définitions suivants s’appliq@t,

NOTE [Les termes et définitions concernant la CEM et les phénoménes associés sont indiquéa\%ans I'EQ
161. Ul ensemble commun de définitions a été rédigé pour CISPR 32 et la future CISP, .l faut n
certains| termes et définitions sont uniquement utilisés dans une de ces deux publications mais a

d'uniformité, ils sont intentionnellement inclus dans les deux. (.b *

3.1.1
acceés|au réseau d'alimentation secteur en courant alternatif GJQ
acces |tilisé pour se connecter au réseau d'alimentation secte@

N

Note 1 |a l'article: Les matériels avec un port d'alimentation c rQ continu qui sont alimentés
: sont définis comme matériels rq

convertigseur d'alimentation courant alternatif/courant continu d
secteur [courant alternatif. Q

312 O
acces|de données analogique/numérique
acces [signal/contrdle (3.1.30), port d'antenn%&.

syntonfisateur de récepteur de radiodiffusi%
blindage métallique et/ou serre-cables &Qﬁ liques

3.1.3 O
port dlantenne . c\)l‘

port gutre que l'accés sy@isateur de récepteur de radiodiffusion (3.1.8),
ilisée pour la transmission et/ou la réception intentionn

raccorflement d'une antenne
I'énerdie RF rayonnée

C)O

3.1.4
disposition @

.

dispos| tionrp,)é@ ue et orientation de toutes les parties de I'équipement soumis a essai

de I'équipe associé (AE) et de tout autre cablage associé dans la zone

sis |

1.3), accés de réseau cablé (3.1.32),
.1.8), ou acces a fibres optiques (3.1.25

p

60050-
ter que
les fins

par un
tliés au

acces
) avec

bur le
blle de

(EUT),

équipement associé
AE
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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appareil récepteur de radiodiffusion
appareil comportant un syntonisateur qui est congu pour la réception de services de

radiodi

Note 1 a [l'article:

ffusion

notamment la radiodiffusion terrestre, la radiodiffusion par satellite et/ou la transmission par cable.

3.1.8
acces

syntonisateur de récepteur de radiodiffusion

Ces services de radiodiffusion sont généralement les services de télévision et de radio,

acces destiné a la réception de signaux RF modulés qui transmettent des services de
radiodiffusion audio et/ou vidéo et des services similaires pour la transmission terrestre,

satelliteetfou Pat cabte A

Note 1
disposit

3.1.9

impéd
impéd
plan d

Note 1 §
référend
provoqu|

3.1.10

configuration

conditi
matéri
utilisé

3.1.11
coura
courar
’asym

3.1.12
acces
acces,

en chdrge des con$‘ cations, qui est relié a un réseau d’alimentation continue

Note 1
courant
secteur|

h 'article: Cet acces peut étre relié a une antenne, un systéme de distribution de céblesQ}‘(/C

f similaire.
N2

S
nce de mode commun .
nce en mode asymétrique (voir CISPR 16-2-1) entre le cable raé'g]‘fdé a un acceé
b masse de référence (RGP) Q

I'article: Le cable complet est considéré comme un conducteur ur@s du circuit, et le plan de m
e comme un autre conducteur du circuit. Le courant de mode mun circulant dans ce circ
ler I'émission d'énergie rayonnée a partir de I'EUT. @)

ons de fonctionnement de I'EUT et de k{\$ composées d'un ensemble d'élé
ebTA

bls sélectionnés pour comprendre I'EUT E, le mode de fonctionnement (

pour stimuler I'EUT et la disposition (3\'. de I'EUT et de I'AE

.\@
ht en mode commun transfor 'é\

t de mode asymétrique tré’@
Btrie d’'un cable raccordé d’'un réseau

o

.

de réseau d’ali tion continue
non alimenté n convertisseur courant alternatif/courant continu et ne preng

b ['article s équipements pourvus d'un acces d’alimentation continue raccordés a un conve
alternat urant continu dédié sont considérés comme étant alimentés avec du courant alter]

Note 2

a‘g(ficle: Les accés d’alimentation continue qui acheminent des communications sont définis

R ou un

s etle

asse de
uit peut

ments
B.1.23)

ormé a partir du courant de mode différentiel par

nt pas

rtisseur
hatif du

comme

acces de reseau cable, par exemple les acces Ethernet avec alimentation electrique par cable Ethernet (P

3.1.13
acces

par I'enveloppe

E).

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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équipement en essai

EUT

matériel multimédia (MME) évalué pour sa conformité aux exigences de la présente Norme

Note 1 a l'article:

test".

3.1.16

mesure formelle
mesure utilisée pour déterminer la conformité

L’abréviation "EUT" est dérivée du terme anglais développé correspondant "equipment under

Note 1 f Tarficler 1T s agit genéralement de la derniere mesure effectuee. Elle peut etre effeciuée syitp a une
mesure lexploratoire. Il s’agit de la mesure enregistrée dans le rapport d’essai. \é

3.1.17 032

fonctipn N

opératjon effectuée par un matériel multimédia (MME) (19

Note 1 B l'article: Les fonctions sont liées aux technologies de base incorporées dans le MME telles que:
I’affichape, I’enregistrement, le traitement, le contrdle, la reproduction, la tr ission, la réceptioph d’une
informafion unique ou d’'un contenu multimédia. Le contenu peut étre sous la e'de données, audio op vidéo,
individugllement ou en combinaison. \

3.1.18 c‘)\

fréqugnce interne la plus élevée <<

Fy )

fréquehce fondamentale la plus élevée générée ou @Ilsee dans I'EUT ou fréquence [a plus
élevéel a laquelle il fonctionne \0\

Note 1 4 I'article: Ceci inclut les fréquences qui sont l{@gément utilisées dans un circuit intégreé.

3.1.19 ) ®$

appareil de traitement de I'informatio@\

ITE

équips ckage,

d'affichage, de récupération, d

des dq

ment ayant une fonc'uon(g~ C|pale (ou une combinaison) de saisie, de sto
nsmission, de traitement, de commutation ou de cqg
nnées et des messa&g de télécommunication, et qui peut étre équipé d'un

plusielirs acces terminauxénéralement mis en ceuvre pour le transfert d'informations

Note 1 §
équipent

Note 2
Technol

3.1.20

I'article: Ceci irﬂ?par exemple, les appareils de traitement des données, les machines de bur]
ents commer(%‘ &lectroniques et les équipements de télécommunication.

a l'article;

bgy Eq@%ﬁ

réviation "ITE" est dérivée du terme anglais développé correspondant "Infg

LNB

&S

ntréle,
ou de

eau, les

rmation

bloc ¢

onvertisseur a faible bruit qui amplifie et convertit les fréquences de satel

diffusion 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

Note 1 a l'article:

de I'accés de réseau cablé de 'EUT

une terminaison parfaitement équilibrée.

ite de

La mesure du courant en mode commun transmis nécessite de charger I'accés de I'EUT avec
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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'éclairage artistique (3.1.14) ou une combinaison de ces
équipements

Note 1 fa l'article: L’abréviation "MME" est dérivée du terme anglais développé correspond@)/lultiMedia

Equipmént"”.
e

3.1.25 Q
acceés|a fibre optique (1/
point de raccordement d'une fibre optique a un équipement (b‘l/
3.1.26 Q~

unité ¢xtérieure de systémes de réception domestiques pa’t\%?ellite
unité gxtérieure qui est généralement composée d'une surfag\ 2fléchissante (ou antenne) et
d'un LNB @)

L

Note 1 [a Il'article: L’amplificateur de fréquence intermédiairQ e démodulateur inclus dans le rgcepteur

d’intériejur ne font pas partie de I'unité. \\
3.1.27 @S\
accés QO
interfape physique par l'intermédiaire de I@ﬁelle I'énergie électromagnétique entre ou quitte
'EUT %)
Q\
Note 1 4 l'article: Voir Figure 1. \O
‘\0 EUT Accés au réseau d'alimentation secteur
Acces a fibre optique ) en courant alternatif
___________________ § . Acces par e o
. I’enveloppe
Accés de sortie d PP Accés au réseau d’alimentation continye
modulateur RF Q ------------------------- -
Adceé i

ré

Antenne

Acces de réseau cablé

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
des utilisateurs

Note 1 a l'article: Le MME peut avoir plus d’'une fonction principale. Par exemple, les fonctions principales d’un
téléviseur de base sont la réception, la reproduction audio et la représentation visuelle.

3.1.29

acceés de sortie de modulateur RF

acces destiné a étre raccordé a I'accés syntonisateur d'un récepteur de radiodiffusion afin de
lui transmettre un signal

3.1.30

acceés|signal/contréle %.

acces [destiné au raccordement de composants d’'un EUT entre eux ou entre r{f§ T etlun AE
local gt utilisé conformément a ses spécifications fonctionnelles (par exqub{e la lopgueur
maximjale d’un cable qui lui est raccordé) (1/

Note 1 fa l'article: Les exemples comprennent la norme RS-232, le Bus SériQ.Umversel (USB), I'lpterface
Multiméfia Haute Définition (HDMI), la norme IEEE 1394 ("Fire Wire").

3.1.31 Q\c‘>
équipé¢ment vidéo

équipgment dont la fonction premiere est soit la génératj nq entrée, le stockage, I'affichage,
la lecfure, la récupération, la transmission, la receﬁ?‘x, I'amplification, le traitemént, la
commuitation ou le contrbéle de signaux vidéo (ou uneQ) binaison de ces fonctions)

N
3.1.32 QO

acces|de réseau cablé @
acces [pour le raccordement de la voix, d a%nnees et des transferts de signaux des{inés a
relier ¢ntre eux des systémes Iargemen pandus a une connexion directe a un rés¢au de
commxmcahon unique ou multlutlllsateuk

xO

Note 1 4 l'article: Les exemples |nc|uer€ﬁ°\TV PSTN, ISDN, xDSL, LAN et les réseaux similaires.

Note 2 4 I'article: Ces acces peuv&)prendre en charge des cables blindés ou non blindés et peuvent également
transpoiter I'alimentation courant® alternatif ou courant continu, ce qui constitue une partie intégralg de la
spécification relative aux téléc@ﬂunications.

3.2 |Abréviations ()

Pour I¢s besoin présent document, les abréviations suivantes s'appliquent.

AAN @mmetric Artificial Network (réseau fictif asymétrique)
Nk

AC ternating Current (courant alternatif)

AC-3 Norme ATSC: compression audio-numerique (AC-3)

AE Associated Equipment (équipement associé), voir 3.1.5

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)

CISPR 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)
DVB-S Digital Video Broadcast — Satellite (Radiodiffusion vidéo numérique — Satellite)

DVB-T]| Digital Video Broadcast — Terrestrial (Radiodiffusion vidéo numérique — Qrestre)

DVD Digital Versatile Disc QS’
(format de disque optique également appelé Digital Video Disc) 03

CEM Compatibilité électromagnétique Q
EUT Equipment Under Test (équipement soumis a essai), voir 3. (’[)’9/
FAR Fully Anechoic Room (enceinte completement anécho'fqt@)~

FM Frequency Modulation (modulation de fréquence) GJQ

F/UTP Paires torsadées écrantée par feuillard/non écrantée)

FSOATS Free Space Open Area Test Site (site d'essai Er&pace découvert et libre)

GTEM Gigahertz Transverse ElectroMagnetic de électromagnétique trangverse

gigahertz)

HDMI High-Definition Multimedia Interface (QQy\\rface multimédia haute définition)

HID Human Interface Device (disposit@nterface humaine)

IEC Internat!onal EIectrotechnicaS\Commission (Commission  Electrotechnique
Internationale) ‘\Q

IF Intermediate Frequency (Eséquence intermédiaire)

ISDB Integrated Service§ c‘{}i.gltal Broadcasting (services intégrés de radiodiffusion

numeérique)

N
ISDB-$ Integrated Servig@s Digital Broadcasting — Satellite (services intégreés de
télédiffusion @nérique—terrestre)

RNIS Réseau rique a intégration de services

ISO Intern%nal Standardisation Organisation (Organisation Internationale de
Nor ation)

ITE mation Technology Equipment (appareil de traitement de l'informatior)), voir

((/(9 19
ulT \ Union Internationale des Télécommunications

ITU-R International Telecommunication Union — Radio Communication Sector (Union
Internationale des Télécommunications — Secteur des radiocommunications)

ITU-T International Telecommunication Union — Telecommunication Sector (Union
Internationale des Télécommunications — Secteur des Télécommunications)

LAN Local Area Network (réseau local)

LCL Longitudinal Conversion Loss (affaiblissement de conversion longitudinale)

LO Local Oscillator (oscillateur local)

LNB Low-Noise Block converter (bloc convertisseur a faible bruit)

MME Multimedia Equipment (équipement multimédia), voir 3.1.24

MPEG Moving Picture Experts Group (groupe MPEG)
NSA Normalized Site Attenuation (affaiblissement de I'emplacement normalisé)
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Open Area Test Site (site d'essai en espace découvert)

Orthogonal Frequency Division Multiplexing (multiplexage par répartition
orthogonale de la fréquence)

Personal Computer (ordinateur personnel)

Power Over Ethernet

Point Of Sale (point de vente)

Public Switched Telephone Network (réseau téléphonique public commuté)

Power Supply Unit (bloc d'alimentation) (convertisseur courant alternatif/courant
continu inclus)

QAM
QPSK
RF
RGP
RVC
SAC
STP
TV
TEM
UHF
uUsSB
U/UTR
VCR
VHF
VSB
xBasetT

xDSL

4 Classification des)équipements

Quadrature Amplitude Modulation (modulation par amplitude en quadrature)
Quadrature Phase Shift Keying (modulation par quadrature de phase)
Radiofréquence

Reference Ground Plane (plan de masse de référence)
ReVerberation Chamber (chambre réverbérante)

Semi Anechoic Chamber (chambre semi-anéchoique)

Shielded Twisted Pair (paire torsadée blindée)

Télévision

Transverse ElectroMagnetic (mode électromagnédique transverse)
Ultra High Frequency (hyperfréquence)

Universal Serial Bus (bus universel en sérfe)

Paires torsadées non écrantée/non écrantée

Video Cassette Recorder (magnét§scope)

Very High Frequency (trés hautg*réquence)

Vestigial Side Band (bande-~latérale résiduelle)

Ou x correspond a 10,00 et 1 000 comme défini dans la série de rlormes
IEEE 802.3

Terme générique pour tous les types de technologie DSL

La prdsente Norme: "définit les équipements de classe A et les équipements de clgsse B

associps aux deuxtypes d'environnement d'utilisation finale.

Les équipements de la classe A sont des équipements qui satisfont aux exigences indjquées
dans |e.‘Fableau A.2, le Tableau A.3, le Tableau A.9 et le Tableau A.11, a I'aide des

limitations définies dans Te Tableau A.T et e 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.

6 M

6.1

Le pré
des é
corres

référemces normatives de la présente Norme. Il définit également coOmment configy

agencq
corres

Les sp
ainsi q
de bag
base d

En ca
préser

Les p
éléme

Si un
norme
acces

asures

Généralités

sent article définit les équipements de mesure et instruments spécifiques a la n
missions générées par les MME; il inclut, par référence, les exigences de
bondantes indiquées dans la série CISPR 16 et les autres normes indiquées da

er I'EUT, I'AE local et le cablage associé, et fournit le€s—méthodes de n
bondantes.

écifications relatives aux équipements de mesure, appareils de mesure et procé
u'a la disposition des équipements de mesure utilisés’sont indiquées dans les n
e indiquées dans les tableaux en Annexe A. Sauf spécification contraire, les norr
oivent étre utilisées pour tous les aspects de ladmesure.

5 de divergences dans les informations, présentées dans la série CISPR 16
te publication, le contenu de la présenté€ publication est prioritaire.

océdures utilisées pour la mesure des niveaux d'émission dépendent de plu
nts. Celles-ci comprennent mais ne sont pas limitées a:

le type d'EUT,

le type d'acces,

les types de cables utilisés,

la plage de fréquences,

le mode defonctionnement.

eul acces satisfait a la définition de plusieurs types d'accés définis dans la pr

il est_soumis aux exigences de chaque type d'accés auquel il satisfait. Lor
est spécifié par le fabricant pour une utilisation avec des céables blindés et non b

['acceés

hesure

base
ns les
rer et
hesure

dures,
ormes
nes de

et la

sieurs

Bsente
squ'un
indés,

doit étre évalué avec les deux types de cables.

6.2

Systémes d'héte et EUT modulaire

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

exemp

le I'EUT peut étre:

un module externe, par exemple une télécommande infrarouge;
un module interne, par exemple un disque dur informatique;
un module enfichable, par exemple une carte mémoire;

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

i Module enfichable

- Module externe connecté§
Module monté par cable
I

Module monté Cébles

i Module enfichable :

. Module externe
Module interne (télécommande infrarouge,
par exemple)

IEC

Figure 2 — Exemple de systémethote avec différents types de modules

Les modules dont la fonctionnalitécet la connectivité leur permettent d'étre enfichables,
interngs, montés et/ou externes, doivent étre mesurés dans chacune des configufations
applicables. Mais, lorsqu'on peutlobserver qu'une configuration particuliére fournit le pire des
cas, lalmesures dans la pire configuration est suffisante pour montrer la conformité.

Lorsqye I'EUT est un héte, il doit étre configuré avec les modules de maniére a ce ue le
systéme qui en résulté soit représentatif de I'utilisation type.

Si I'EUT est un_module, I'h6te est considéré comme un AE.

la zong¢d€, mesure.

Dans {F cas de modules enfichables, montés, externes ou internes, I'hote doit étre situ¢ dans

6.3 Procédure de mesure
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.

Pour certains produits, il n'est pas toujours évident de savoir comment il convient de disposer
I'EUT : les en
fonctign des limitations physiques ou fonctionnelles. Des exemples de ces dispojitions
comprennent:

ipement mural, monté au plafond ou monté sur chassis,
ipement portatif,

ipement porté sur soi.

Par exemple, un vidéoprojecteur peut étre positionné de différentes fagcons par rappagrt aux
murs, pu plafond ou au plancher d'une piéce. D.1.1 fournit les~informations complémeptaires
nécesgaires pour configurer I'EUT afin de simuler ces types de dispositions.

7 Documentation des équipements

La dogumentation a I'attention de I'utilisateur et/ou le manuel d’utilisation doit contenir des
informations détaillées sur toute mesure devant’étre prise afin que I'acheteur ou I'util{sateur
assurg la conformité CEM de I'EUT avec'les exigences de la présente publicatign. Un
exemple serait la nécessité d’utiliser;des cables blindés ou spéciaux, tels que le
cablage CAT5 UTP ou CAT6 STP définidans I'lSO IEC 11801.

Il conViient que le manuel d'utilisation de I'équipement satisfaisant aux exigences de la[classe
A de |a présente publication comporte un avertissement stipulant que cet équipement ppurrait
créer des interférences radio."\Par exemple

Avertissement: La~mise en service de cet équipement dans un environnement
nésidentiel pourrajtcréer des interférences radio.

8 Applicabilité

Les mesuresS doivent étre effectués sur les accés correspondants de I'EUT conformémgnt aux
tableauxc/appropriés indiqués en Annexe A.

Lorsqu'un fabricant détermine, a partir des caractéristiques électriques et de I'usage prévu de
I'EUT, qu'une ou plusieurs mesures sont inutiles, la décision et la justification de ne 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.


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

- 124 - CISPR 32:2015 © IEC 2015

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.

NO|

NO
doi

TE 2 F, est définie dans 3.1.18.

TE 3 Pour les systémes de réception satellite a usage en extérieur, la fréquence mesurée “maxiny
étre 18 GHz.

ale

Lorsqy
jusqu'd

e F, n'est pas connue, les mesures des émissions rayonnées dojvent étre effe
6 GHz.

9 Rapport d'essais

Les ex
I''SO |
étre fd

igences générales relatives a la compilation d'un‘rapport d'essais a partir de 5
EC 17025:2005, peuvent étre consultées en Annexe F. Des détails suffisants ¢
urnis pour faciliter la reproductibilité des mestres. Ceci doit inclure les photos

configliration des mesures pour les mesures formelles, si approprié.

Le rap
sont u

port d'essais doit indiquer le mode de*fonctionnement de I'EUT et comment ses
ilisés (voir Annexe B). Le rapport d'‘€ssais doit clairement indiquer si le produit s

aux limites de la classe A ou de la classeB définies en Annexe A.

Pour ¢
les rés
limite |

Les ré

haque article de tableau applicable de I'Annexe A, le rapport d'essais doit comp)|
ultats de mesure d’au_minimum six des émissions les plus élevées par rappo
pbour chaque type de détecteur,4 8 moins que les émissions soient:

inférieures au seuil:de bruit du systéme de mesure, ou

inférieures a la_limite de plus de 10 dB.
sultats doivent comprendre les informations suivantes pour chacune de ces émiss

I'accé&ssoumis a essai (ainsi que suffisamment d’informations pour 'identifier);

pour les mesures sur une ligne d'alimentation en courant alternatif, le cond

ctuées

.10 de
oivent
de la

acces
atisfait

rendre
rt a la

ions:

ucteur

sSotfis-aessahparexemptetaphaseouvteneutre:
la fréquence et 'amplitude de I’émission;

la marge par rapport a la limite spécifiée;

la limite a la fréquence de I’émission;

le détecteur utilisé.

Le rapport doit indiquer si moins de six émissions dans une plage de 10 dB de la limite sont
observées.

4 || suffit de montrer la conformité a I'ensemble des limites et des détecteurs, comme décrit de la Figure C.3 a la

Figu

re 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
Ucispr n'est pas défini pour le type de mesure approprié;

e la catégorie de cable simulé par I'AAN, lorsque les émissions des accés réseau par
céable sont mesurées a I'aide d'un AAN. Voir le Tableau C.2;

e |la distance de mesure pour les mesures des émissions rayonnées comme défini dans
C.2.2.4 et dans le Tableau A.2 au Tableau A.7. Si une autre distance de mesure est
utilisée, le rapport doit inclure une description de la maniére dont.les limites sont
calculées.

Des informations supplémentaires sont données a I'Annexe F.

10 Conformité a la présente publication

La conformité a la présente publication nécessite que IlEUT satisfasse aux exigenceg de la
classe|A ou de la classe B définies en Annexe A, si approprié. Un EUT qui satisfait aux
exigences applicables spécifiées en Annexe A €st “considéré comme satisfaisant aux
exigences dans la plage de fréquences entiére comprise entre 9 kHz et 400 GHz. Aucune
mesure n'est nécessaire aux fréquences pour lesquelles aucune exigence n'est spécifiég.

Lorsqye la présente publication fournit.ndés options pour des exigences de mesure
particylieres avec un choix de méthodes,de mesure, la conformité peut étre indiqugée par
rapport a une des limites spécifiées a-l'aide de la méthode de mesure appropriée. Lprsque
I'équipement doit étre soumis a une’nouvelle mesure pour prouver la conformité dans la
préserite publication, la méthode de mesure sélectionnée initialement doit étre utilisép pour
garantjr la cohérence des résultats, sauf accord du fabricant d'agir autrement. Les exigences
relatives aux mesures des ‘émissions rayonnées sont définies dans le Tableau A.2 au
Tabledu A.7 avec les restrictions et limitations définies dans le Tableau A.1. Les exigences
relatives aux mesures~des émissions conduites sont définies dans le Tableau A.9 au
Tabledu A.13 avec le§ restrictions définies dans le Tableau A.8.

La détermination«e la conformité a la présente publication doit étre uniguement basée psur les
contriutions«de’/ I'EUT. Par exemple, lorsqu'un AE doit stimuler ou surveiller I'EUT,|et les
émissipns de.'AE sont connues pour contribuer a I'émission mesurée générale du systéme
évalué (par“exemple, un AE qui est un module enfichable pour I'EUT), il convient qe I'AE
sélectionné cnfiefncan, si pnceihln’ aux limites d'émissions r\nrrnepnndnnfne Si I'AE est
connu pour générer d'importantes émissions, ces émissions peuvent étre réduites au moyen
de mesures d'affaiblissement, tant que ces mesures ne réduisent pas les émissions générées
par I'EUT. La configuration privilégiée 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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AA

Annexe A
(normative)

Exigences

Généralités

Les exigences relatives a un EUT couvert par la présente publication sont indiquées sur une

base a

cces par acces dans le Tableau A.1 au Tableau A.13, respectivement.

Tout a

Les lir

U long de la présente annexe et sauf spécification contraire:

nhites des détecteurs de créte indiquées dans le Tableau A.3 et le. Tableau

doiventlt pas étre appliquées aux émissions générées par des arcs oucdes étincell

consti
les dis
qui co
(MME
(tels (
issues
émissi

uent des événements de claquage a haute tension. Ces émissions)surviennent |
positifs multimédia (MME) comportent ou commandent des interrupteurs méca
ntrélent le courant dans les bobines d'inductance, ou lorsque,l€s dispositifs mult
comportent ou commandent des sous-systémes qui générent de I'électricité s
ue les dispositifs de fagonnage). Les limites moyennes-\S'appliquent aux ém
des arcs ou étincelles. Les limites de créte et méyennes s'appliquent aux
bns issues des dispositifs multimédia (MME).

D’autr¢s méthodes de mesure et limites associées_pour les RVC et les cellules GTE

présen

Lorsqy
avec |
d'acce
est pré

tées a ’Annexe H pour information.

e la valeur limite varie sur une plage.de fréquences donnée, elle change linéai
b logarithme de la fréquence. Par exemple, une représentation graphique des
5 au réseau d'alimentation secteurZen courant alternatif définies dans le Tablea
sentée en Figure A.1.
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limites
u A.10
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IEC

Figure A.1 — Représentation graphique des limites pour I'accés au réseau d'alimentation

secteur en courant alternatif définies dans le Tableau A.10

Lorsque la limite applicable présente un échelon, la valeur inférieure do
appliquée a la fréquence de transition.
Les mesures doivent étre limitées a ce qui suit:

a) les plages de fonctionnement de tension et fréquence comme spécifié pour

it étre

'EUT,

eu égard a la tension d'alimentation et a la fréquence pour le marché prévu de

'EUT.
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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 u
destiné a un usage mondial.

n EUT

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 parameétres

environnementaux.

Si différents détecteurs ont été spécifiés, I'EUT doit étre évalué en utilisant tous les
détecteurs correspondants en fonction des limites appropriées. Cette procédure peut

étre optimisée en ufilisant les arbres de décision définis de la Figure C

a la

A.2

L'EUT
dans

comm
I'articl

La con
mesur
I'équip

Lorsqy

d'équipements de mesure et/ou distances, il est uniguement nécessaire d'effectu

mesur

combimnaison doit étre utilisée pour toutes les fréquences dans la plage.

Figure C.5.

Pour les interfaces Ethernet, les mesures sont exigées au débit de données”maximal

pris en charge par l'interface.

La validation des équipements de mesure doit étre effectuée conformiément a la
de base correspondante et, aux fins de la présente publication, peut étre limitd
plage de fréquences si des exigences sont définies en Annexe Al

Les équipements pourvus d’'un accés d’alimentation goftinue raccordés
convertisseur courant alternatif/courant continu dédié sént*considérés commse
alimentés avec du courant alternatif du secteur et doivent étre mesurés av
convertisseur de puissance. Lorsque le convertisseur, de puissance est fourni
fabricant, le convertisseur fourni doit étre utilisé.

Exigences relatives aux émissions rayonnées

est considéré satisfaire totalement aux @xigences relatives aux émissions rayd

a présente publication lorsqu'il s'est révélé étre conforme aux limites appli
indiqué dans le Tableau A.2 au Tableau A.7 a l'aide des exigences spécifiée
des tableaux correspondant.®

formité peut uniquement étre démontrée aux distances de mesure pour lesquell

norme
e ala

a un
étant
ec un
par le

nnées
cables
5 dans

bs des

bs de validation de I'équipement de mesure (ou de site) conforme existenf pour

ement de mesure utilisé.

e les limites dans- 'une plage de fréquences sont indiquées pour différents

bs a l'aide_'d'une combinaison d'équipements de mesure et distance. La

types
er les
méme

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 local et
le cablage associé qui sont\sf|tués au-
dessous du RGP ou du plategu
tournant, ou situés a distancq, comme
décrit dans D.1.
Les figures de vérification de|NSA pour
équipements de.5 m sont prégentées
au Tableau-C.3«
A1.2 OATS sans 5.2 de 7.3 de Annexe D Les figuresyde vérification de|[NSA pour
cache de CISPR 16-1- CISPR 16-2- équipements de 5 m sont prégentées
protection 4:2010/AMD1: | 3:2010 au Tableau C.3.
étanche 2012

A1.3 FSOATS 8.3 de 7.6.6 de Annexe D Un équipement valide par ragport aux
CISPR 16-1- CISPR 16-2- exigences FSOATS doit étre ptilisé
4:2010/AMD1: | 3:2010 pour les mesures au-dessus {le 1 GHz.
2012 L'EUT, I'AE local et le cablagg associé,

doivent étre compris dans le yolume de
mesure comme démontré perjdant 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 aux
CISPR 16-1- 7 4de mesures d’émissions rayonndes
4:2010/AMD1: | CISPR 16-2- jusqu'a 1 GHz pour une configuration
2012 3:2010 d'EUT dans la disposition de fable

comme illustré dans la Figurg D.11 et

dans la Figure D.12.

Lorsque la méme piéce doit ftre

utilisée pour les essais des é
rayonnées au-dessus de 1 G
appliquer I'article de tableau

missions
Hz,
A.3 et

utiliser la piece comme un F§OATS.

La largeur et la hauteur maxi

nales

d'un EUT, de I'AE local, y compris les

cables connectés a I'AE local

doivent

étre inférieures a la moitié della

distance de mesure, comme

iémontré

durant Ta validation du site d

essai.

Le cas échéant, la hauteur de I'EUT
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 (kV/m)

MHz (voir m détecteur /
Tableau A.1) largeur de
bande
A2.1 30 a 230 40
- OATS/SAC 10
230 a 1000 Quasi-créte / 47
A2.2 30 4 230 120 kHz 50
OATSISAC 3
230 a 1000 57
A2.3 30 a 230 4235
- FAR 10
230 a 1000 Quasi-créte / 42
A2.4 30 4 230 120 kHz 52 - 45
FAR 3
230 a 1000 52
Appliquer yniquement 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
de fréquences dB(pV/
tableau q Equipement Distance Type de (kV/m
MHz (voir m détecteur /
Tableau A.1) largeur de
bande
A3.1 1000 a 3 000 Moyenne / 56
3000 & 6 000 1 MHz 60
- FSOATS 3
A3.2 1000 a 3000 Créte / 76
3000 & 6 000 1 MHz 80
Appliquer A3.1 et A3.2 dans la plage'de fréquences entre 1 000 MHz et la fréquence maximale exigée de|la mesure
dérivée du|Tableau 1.
Tableau A.4 -~ Exigences relatives aux émissions rayonnées jusqu'a 1 GHz
pour les équipements de la classe B
Article Plage-de Mesure Limites de la classe B
de fréquences dB(uV/
tableau 9 Equipement Distance Type de (kV/m
MHz (voir m détecteur /
Tablegu-A 1) larasur-de
=7 ~
bande
A4 .1 30 a 230 30
- OATS/SAC 10
230 a 1000 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 41000 Quasi-créte / 32
A4.4 30 4 230 120 kHz 42-35
FAR 3
230 a 1000 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/
tableau q Equipe_ment Distance Type de (kV/m)
MHz (voir m détecteur /
FeabteatA+) largetrde
bande
A5.1 1 000 a 3000 Moyenne/ 50
3000 & 6 000 1 MHz 54
- FSOATS 3
A5.2 1 000 a 3000 Créte / 70
3000 & 6 000 1 MHz 74
Appliquer|A5.1 et A5.2 dans la plage de fréquences entre 1 000 MHz et la fréquence/maximale exigée de |a mesure
dérivée dii Tableau 1.
Tableau A.6 — Exigences relatives aux émissions rayonnées par les récepteurs [FM
Article Plage de Mesure Limite de Ja
de fréquences classe B dB(jV/m)
tableau MHz
Equipement Distance Type de Fondamental | Harmoniqu
(voir m détecteur / es es
Tableau A.1) Largeur de
bande
AB.1 30 & 230 42
230 a 300 OATS/SAC 10 50 42
300 a 1000 Quasi-créte / 46
230 a 300 OATS/SAC 3 60 52
300 a 1 000 56
AB.3 30 a 230 52 — 45 44 - 37
230 2300 FAR 10 45 37
30Q"ay* 000 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

Appliquer uniqguement A6.1, A6.2, A6.3 ou A6.4 sur la totalité de la plage de fréquences.

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
AT A 30a 1000 SAC / OATS / Voir Quasi-créte / Voir
FAR Tableau 120 kHz Tableau
A4 A4
A7.2 1000 a 2500 FSOATS 3 Moyenne / 1 MHz 50 Fuite du LO local et
dB(nV/m) | emissions raydnnées
- parasites prove¢nant de
2500 a 18 000 64 I'EUT, dans/a [zone a
dB(uV/im) | rextérieGra +7° de I'axe
du faisceau principal.
Voir'Figure H.
A7.3 1 000 a 18 000 FSOATS 3 Moyenne / 1 MHz 37 Fuite du LO prpvenant
dB(uV/im) If de I'EUT, dans|la zone
- située a l'intérieur a £7°
A7.4 1000 a 18 000 Conduites s.0. Moyenne / 1 MHz 30 de I'axe du faidceau
(Article H.4) dB(puV/m) principal. Voir
Figure H.1
Pour de plus amples détails sur la configuration de I'EUT, voir Annexe H.
Pour les njesures des émissions rayonnées a des fréquences jusqu'a 1 GHz, les exigences définies au Tableau |A.4
doivent étfe satisfaites.
Appliquer |les limites appropriées sur la totalité de la plage de fréquences.
Appliquer |es limites définies dans I'article de tableau A7.1 et AZ.2 JAppliquer également les limites définies dan$ I'article
de tableay A7.3 ou A7.4.
A.3 |Exigences relatives aux émissions conduites
L'EUT | est considéré comme satisfaisant aux exigences relatives aux émissions conduites
lorsqulil s'est révélé conforme.a toutes les limites applicables comme indiqué du Tablefau A.9
au Tahleau A.13. Les méthodes de mesure exigées sont indiquées au Tableau A.8.
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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
CISPR 16-1-2 dans la plage
0,15 MHz a 30 MHz
S-appHauent:
A8.2 AAN Article 7 de Article 7 de Annexe D et Utiliser les procédures de
CISPR 16-2- CISPR 16-1-2:2003 C.4.1.1 mesure définies dans
1:2008 appliquant les I'Article £.3%et en C.4.1.1.
exigences du
Tableau C.2 de la En utilisant les cldrifications
présente Norme de C.3.6.
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 C.4.1.1
1:2008
A8.5 Réseaux S.0. C.4.2 CA4.2 Utiliser les procédures de
d'adaptation mesure définies dans C.4.2 pour
et de la mesure des tengions
combinaison d'émissions indésirables a un
pour la acceés syntonisatepr de
mesure de récepteur de radiqdiffusion
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 C.4.3 pour
pour la la tension de signal et
mesure de d'émission désirég a I'accés de
tension en sortie de modulatgur RF.
75 Q
NOTE Copnformément a I'Article 2, la.version de la CISPR 16-1-2 est la CISPR 16-1-2:2003/ AMD 1:2004/ AMD 2:2006. La
version dg la CISPR 16-2-1 est |a: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. Accés|autéseau d'alimentation secteur en courant alternatif (3.1.1)
Article Plage de Dispositif de couplage Type de détecteur / Limites de la classe A
de 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.



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

—134 -

CISPR 32:2015 © IEC 2015

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
A10.1 0,15a 0,5 66 a 56
05a5b AMN Quasi-créte / 9 kHz 56
5a30 60.
A10.2 0,15a 0,5 56-a 44
0,5a5 AMN Moyenne / 9 kHz 46
5a30 50
Appliquer 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. accés|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)
Article Plage de Dispositif de couplage Type)de détecteur / Limites de Limites de
de fréquences (voir Tableau A.8) largeur de bande tension coyrant
tableau MHz de la classe A de la classe A
dB(uV) dB[pA)
A11.1 0,15a0,5 97 a 87
AAN Quasi-créte / 9 kHz
0,5a 30 87
s|o.
0,15a0,5 84 a74
AAN Moyenne / 9 kHz
0,5a 30 74
A11.2 0,15a0,5 CVP 97 a 87 53R 43
Quasi-créte / 9 kHz
0,54a30 et-sonde de courant 87 43
0,15a0,5 CVP 84 a74 40p 30
Moyenne / 9 kHz
0,5E730 et sonde de courant 74 10
A11.3 0715.2 0,5 53R 43
Sonde de courant Quasi-créte / 9 kHz
0,5a 30 43
SO
0,15a0,5 40 a 30
Sonde de courant Moyenne / 9 kHz
0,5a 30 30

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
tablea MHz de la classe B de la classe B
u dB(uV) dB(pA)

A12.1 0,15a0,5 84a74
AAN Quasi-créte / 9 kHz
0,5a 30 74
sfo.
0,15a0,5 74 a2 64
AAN Moyenne / 9 kHz
0,5a30 64
A12.2 0,15a0,5 CVP 84 a4 40fa 30
Quasi-créte / 9 kHz
0.5 a30 et sonde de courant 74 0
0,15a0,5 CVP 74 a2 64 30/a 20
Moyenne / 9 kHz
0,54 30 et sonde de courant 64 b0
A12.3 0,15a0,5 40fa 30
Sonde de courant Quasi-créte / 9 kHz
0,5a 30 0
S.0.
0,15a0,5 30/a 20
Sonde de courant Moyenne / 9 kHz
0,5a 30 20
Le choix|du dispositif de couplage et de la procédure desmesure est défini en Annexe C.
Les accps blindés, accés syntonisateurs de récepteur de radiodiffusion TV inclus, sont mesurés avec une
impédanfte en mode commun de 150 Q. Ceci est.généralement accompli avec le blindage terminé par 190 Q a la
terre.
Les accgs d’alimentation en courant alternatif ‘qui ont aussi une fonction d'acces de réseau cablé doivent satisfaire
aux limitgs indiquées dans le Tableau A, 10:
La mesufe doit couvrir la totalité de, la-plage de fréquences.

L'applicdtion des limites de tension et/ou de courant dépend de la procédure de mesure utilisée. Voir le Taljleau C.1

pour l'ap
La mesu

Applicab)

plicabilité.
Fe est exigée a.une seule tension et fréquence d'alimentation de I'EUT.

e aux accés listés ci-dessus et utilisés pour le raccordement a des cébles de plus de 3 m.
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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. Accés

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(uV) 75 Q
tableau MHz
Autres Fondamental Harmoniques
es de de
I’oscillateur I’oscillateur
Tocal Tocal
A13.1 30 a 950 46 46 46 volr 2
950 4 2 150 Pour les fréquences 46 54 54
<1 GHz
A13.2 950 a 2 150 46 54 54 Volr b
Quasi-créte /
A13.3 30 a 300 120 kHz 46 54 50 Volr ¢
300 a 1 000 52
A13.4 30 4 300 Pour les fréquences 46 66 59 Volr ¢
>1 GHz
300 a 1 000 52
. Créte / e
A13.5 30 a 950 1 MHz 46 76 46 Volr
950 a 2 150 s.0¢ 54
a Récepteurs de télévision (analogiques ou numériques), enfegistreurs vidéo et cartes tuner TV |pour PC
fonctionnant dans des canaux entre 30 MHz et 1 GHz, et récepteurs audionumériques.
b Unites de syntonisation (sauf LNB) pour la réception de’signaux satellites.
¢ Récepteurs audio a modulation de fréquence et cartes tuner PC.
d Autdgradios a modulation de fréquence.
© Applicable aux EUT avec accés de sortie de modulateur RF (par exemple, matériel DVD, enregistreyrs vidéo,
campscopes et décodeurs, etc.)\congus pour le raccordement aux accés syntonisateurs de récepteur de
radigdiffusion TV. Les limites spécifiées pour le LO concernent le signal porteur de modulateur RF et les
harmoniques.
Le terme|"autres" fait référen€e ‘a'toutes les émissions autres que la fondamentale et les harmoniques du LQ.
La mesuie doit couvrir lattotalité de la plage de fréquences.
L’EUT ddqit étre accorde selon le Tableau B.3 et '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

La présente annexe spécifie les méthodes de stimulation de I'EUT pendant les mesures
d'émispions.

Les MME ont généralement plusieurs fonctions différentes et de nombreux™modes de
fonctignnement associés a chaque fonction.

Pour ¢haque fonction ou groupe de fonctions sélectionné pour stimuler I'EUT, un gertain
nombrg de modes de fonctionnement représentatifs, mode faible puissance/veille inclus, doit
étre considéré pour les essais. Les modes qui produisent les émissions les plus éfevées
doivenit étre sélectionnés pour les mesures finales.

L'EUT| doit étre utilisé dans les modes sélectionnés tandis que les accés sont stimulés
conformément a la présente annexe.

Les émissions des divers acces (comme exigé par la présente publication) doiveJt étre
mesurges alors que les signaux d'essai appropfiés sont appliqués comme spécifié dans la
préserite annexe.

Tous |es accés, haut-parleurs et dispositifs d'affichage inclus, doivent étre stimul|és de
manieéfe cohérente avec, et représentative d'une utilisation normale. Les signaux de
stimulation, niveaux audio et parametres d'affichage doivent étre sélectionnés en |tenant
compt¢ de la fonction prévue .de“I'EUT et doivent étre tels qu'ils permettent le bon
fonctignnement de I'EUT évalué:

Les articles suivants fournissent de plus amples détails pour faciliter la reproductibilit¢ entre
laborajoires. Une description des méthodes utilisées pour stimuler I'EUT et tous les|acces
correspondants doit étre”indiquée dans le rapport d'essais. En cas d'écart dans l'appljcation
d'une gdes méthodes.définies dans la présente annexe (par exemple, utilisation d'un niveau de
signal [différent gu_d'une image différente), une justification doit étre incluse dans le fapport
d'essajls.

B.2 |Stimulation des accés de I'EUT

B.2.1 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 le
fabricant.

B.2.2 Signaux vidéo

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, si
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 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 vid

€0 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 comparaiso
niveaux d'émission obtenus en appliquant le degré de complexité 3 ou 4.

Tableau B.1 — Méthodes de stimulation des affichages et accés vidéo

n aux

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
(maximum) | couleur avec élément animé. décodeur, ordinateur personnel,
élément . a équipement DVD, console de jeux
dimage vomr— video, moniteur|autonome.
animée
3 Barres de Image de barre de couleur normalisée. Voir °. Téléviseur-analpgique, affichage
couleur sur caméra, affichage sur
imprimante phogo.
2 Image dans le Si possible, un motif composé de tous les caracteres H Terminal POS, ferminal
texte doit étre affiché. La taille de caractére et le nombre de informatique saps fonctionnalité
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 généré par Un EUT avec affichages
(minimum) I'EUT. propriétaires etfou non capable

électronique, té

d'afficher une dps images ci-
dessus, clavier de musique

éphone.

& Cette image affichée est également valide pour les affichages monochromes qui affichent des barres a

gris.

ec des échelles de

Lorsqu'ill y a plusieurs affichages ou accés vidéo, chaque affichage/accés doit étre stimulé de maniére appropriée selon les

dispositipns de B.2.2.

Les imapes affichées peuvent étre modifiées;\si nécessaire pour stimuler les principales fonctions de I'
convientl que ces modifications soient limitées-a la moitié inférieure ou supérieure de la zone d'affichage d
I'image définie dans le tableau remplisse la;majorité de I'affichage.

Pour les|téléviseurs analogiques, il convient que seules les barres de couleur soient affichées, définies ave

FUT. Si possible, il
E maniére a ce que

la complexité 3.

Les exemples de barres de couleur exigés avec la complexité 3 et 4 sont 100/0/100/0 ou 100/0/75/0 bardes, tel que spécifié

dans la Recommandation UIT-R BT.471-1.

Tableau B.2 — Paramétres d'affichage et vidéo

Fonction Réglage

Accélération matérielle Maximum.

Réglages d'écran Résolution efficace maximale (y compris les réglages de pixel et de fréquence 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

A

ccés

Méthodes utilisées pour stimuler les acceés

Acces

syntonisateur de
récepteur de
radiodiffusion

La modulation de la porteuse du signal RF doit étre réglée en fonction du systeme auquel est

destiné 'EUT.

Sauf spécification contraire, le niveau du signal d’entrée aux accés correspondants doit étre

suffisant pour fournir une image et/ou un son exempt de bruits.

pe pPIus, sereiefer d b.Z. 1 el B.£.4£

Des exemples de spécifications relatives aux signaux de radiodiffusion numérique poy
acceés de récepteurs de radiodiffusion numérique apparaissent dans le Tablead B.4.

Les émissions rayonnées et les émissions conduites d’accés d’alimentation ‘Secteur d’
doté de fonctionnalité de réception de radiodiffusion doivent étre évaluégs, avec le réc
réglé sur un canal dans chaque mode de réception, par exemple: TV d@nalogique, DVB
DVB-C, radio analogique, radio numérique, etc.

Pour des lignes directrices relatives a la méthode de détermination-du ou des canaux
les mesures conduites sur I'acces syntonisateur de récepteur~dé€ radiodiffusion, voir C

rles

un EUT
epteur
LT,

pour
4.2.1.

Accés d
cablé

e réseau

Un signal représentatif doit étre défini par le fabricant.

Pour les accés supportant du trafic Ethernet (par exemple 100Base-T, 1000Base-T) e
pouvant fonctionner a des débits multiples, les mesures peuvent étre limitées au mod
lequel 'EUT fonctionne a son débit maximal.

Lors d’essais sur un EUT transmettant du trafic.Ethernet 10Base-T, les dispositions s
s’appliquent:

Pour que les mesures des émissions fiables soient représentatives d'une utilisation LA
élevée, on doit uniquement créer une-condition d'utilisation LAN de plus de 10 % et sd
ce niveau pendant au minimum 250™ms. Il convient que le contenu du trafic d’essai so
composé de messages périodiques-et pseudo-aléatoires afin d'émuler les types réalis
transmission de données. (Exemples de messages pseudo-aléatoires: fichiers qui son
compressés ou cryptés.

Exemples de messagespériodiques: fichiers graphiques non compressés, vidages de
meémoire, mises a jour d“écran, images de disque). Si le réseau local maintient la
transmission pendanf.des périodes de veille, des mesures doivent également étre effg
pendant ces périodes de veille.

b dans

ivantes

N

utenir
t
es de
t

ctuées

Tous leg
définis ¢

acces non
i-dessus

Un signal représentatif doit étre défini par le fabricant.
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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 élémentaire
vidéo

Barre de couleurs,
avec petit élément

mobie

Barre de couleurs,
avec petit élément

mobie

Barre de couleurs, avec
petit élément mobile

Barre de couleurs, avec
petit élément mobile

Débit binaire 6 MBit/s 6 MBit/s 6 MBit/s (1~ 11)y-Mbit/s
vidéo
Flux élémentaire 1 kHz/plage totale — 1 kHz/plage totale — 1 kHz/plage totale —6 dB tkHz/plagg totale —6 dB
audio pour 6 dB 6 dB
mesure de
référence
Flux élémentgdire 1 kHz/silence 1 kHz/silence 1 kHz/silence 1 kHz/silence
audio pour
mesure de bryit
Débit binaire 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(nV)/75 Q-VHF 34 dB(unV) a 54 dB(nV) 18 dB(uV) | 97 dB(nV)
B Il 89 dB(uV)/75 Q (avec ATSC 64)
54 dB(nV)/75 Q-UHF
B IV/V
Canal 6 a 69 - 2a69 -
Fréquence - 470(MHz a 770 MHz, 174 MHz ~|216 MHz
bande passante
5,7 MHz
Modulation OFDM OFDM 8 VSB ou 16 VSB DQPSK, Tlansmission:
OFDM
Mode 2 k ou 8 k 8k,4k, 2k - -
Schéma de 16 ou 64 QAM ou QPSK, DQPSK, 16 - -
modulation QPSK QAM,
64 QAM
Intervalle de 14, 1/8, 1/16, 1/32 1/4, 1/8, 1/16, 1/32 - -
garde
Débit de codape 1/2, 2/3, 3/4, 5/6, 7/8 1/2, 2/3, 3/4, 5/6, 7/8 2/3 -
Débit binaire ufile MBiis variables - 19,39 MBit/s -
Débit binaire 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, 213, 3/4, 516, 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'information: max

TV par cable

IoeRnR-o
TODUD~C

o
LAY

Spécification

EN 300 429

ES 201 488

ES 202 488-1

EN 302 878 (DOCSIS)

JCTEA STD-002
JCTEA STD-007

ANSI/SCTE 07

67 dBuV a 75 Q pour

Niveau 49 dB(pV) 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)
Fréquence 110 MHz a 862 MHz 90 MHz a 770 MHz, 88 MHz a 860~MHz
bande passante 6 MHz
Modulation 16/32/64/128/256 QAM | 64 QAM ou 256 QAM 64 QAM, ou 256 QAM

Débit binaire itile

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

(256 QAM) a

6,952 Mbaud (canal

8 MHz)

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

Débit binaire dle
transmission

41,71 MBit/s (64 QAM)

55,62 MBit/s

(256 QAM) a

6,952 Mbaud (canal
8 MHz)

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

Débit binaire
d'information

51,25 MBit/s

(256 QAM) a

6,952 Mbaud (canal
8 MHz)

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

Voie de retou

5 MHz 4 40 MHz, QPSK
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Annexe C
(normative)

Procédures de mesure, instruments et informations justificatives

CcA

Généralités

La présente annexe fournit des informations supplémentaires, procédures de mesure et
exigences pour compléter les références normatives définies dans le Tableau A.1 et le
Tabledu A.8. Des informations justificatives supplémentaires sont également fourn

Annex

C.2

e G (informative).

Cette Tnnexe est divisée en 3 articles principaux:
[

nstruments et informations justificatives;

C.3 Procédures de mesure générales;

C.4 Procédures de mesure relatives aux MME.

C.2

c.21

Instruments et informations justificatives

Généralités

Chaqule appareil de mesure doit satisfaire aux exigences de base appropriées définie
les notmes de base indiquées dans le Tableau A et le Tableau A.8.

c.2.2
C.2.2.

Utilisation de la série CISPR 16 comme norme de base

Généralités

Le rédepteur de mesure doit satisfaire aux spécifications appropriées de la CISPR

1:2010

comme spécifié dans les tabléaux appropriés en Annexe A. Lorsque cette publication s
|'utilisgtion d'un détecteur de.valeur moyenne, le détecteur de valeur moyenne linéairg

dans I'

Article 6 de CISPR16-1-1:2010 doit étre utilisé.

Si le rnliveau d'une €mission isolée dépasse une limite correspondante, il doit étre ign

conditi
sur un

on que leg)deux conditions suivantes soient satisfaites lorsque la mesure est eff
intervalle\de deux minutes:

1) I'érmission ne dépasse pas la limite pendant plus de 1 s;

es en

5 dans

16-1-

, définies dans I'Article 2(_Les détecteurs et bandes passantes doivent étre Utilisés

pécifie
défini

oré, a
bctuée

p 15 s.

2) I'énlission ne dépasse pas |a limite plus d'une fois dans une période d'observation d

On doi

t veiller a éviter toute surcharge du systéme de mesure. Voir Annexe 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

fréque

nce 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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C.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'aide des procédures données dans ANSI C63.5.

C.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
signal ambiant. Les fréquences et niveaux des signaux ambiants masquant les émissions de
I'EUT doivent étre enregistrés dans le rapport d'essais.

C.2.2.4

L'EUT
le vol
Annex
La dis
circula
I'anten

| Périmétre d’enveloppe de ’EUT, de I’AE local et du cédblage associé et
distance de mesure pour les mesures d’émissions rayonnées

et I'AE local doivent étre disposés dans la disposition pratique la plus,compact

e dans

ime d'essai, tout en respectant I'espacement type et les exigemces définles en
b D. Le point central de la disposition doit étre positionné au centre.du plateau tournant.

tance de mesure est la distance horizontale la plus courte ‘entre une pér
ire imaginaire englobant juste cette disposition et le point de référence d'étalonn
ne. Voir Figure C.1 et Figure C.2.

Plateau tournant

J Table d'essai
Point de référer
d'étalonnage d
I'antenne

Périphérie d'enveloppe de I'EUT
(périphérie circulaire imaginaire)

[«
N,
.
o,

phérie
hge de

Distance de mesure

Y

Figure C.1 — Distance de mesure

IEC
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Plateau tournant

e d’essai /

Périphérie d'enveloppe de
I'EUT (périphérie circulaire

Figure C.2 — Périphérie d'enveloppe de I'EUT, de I'AE local et du cidblage asso¢

Si pos
placé
plus p
la taill
1 m en

Lorsqy
situé 4
périph

Lorsqy
CISPR
définig
Dans

7 imaginaire)
/ -,
AE/ |-
gEUT b Ap
-] EUT

Position initiale pour la distance de
mesdre. (position finale, point de référeng

detétalonnage de I'antenne, non illustré).

)

<
¥

sible, il convient de placer chaqueHID dans une disposition type. Le HID pe
b |'avant de la table si la table nexmesure pas plus de 1 m de profondeur. Si un
ofonde est utilisée, le HID peut.uniquement étre placé a lI'avant si cela n'augmer
b de la périphérie circulaire imaginaire, sinon le HID peut étre placé a une dista
tre I'arriére de la table et.l‘ayvant du HID.

e I'AE est placé a liextérieur de la zone de mesure (comme décrit dans D.1.1),
distance et son_ céblage associé ne doivent pas étre considérés comme étant d
Brie circulaire a~des fins de définition de la distance de mesure.

'un équipement d'essai a été validé (conformément aux Tableaux 1 et 2

danstle Tableau A.2 au Tableau A.7, la mesure peut étre effectuée a cette dis
Le/cas, la limite L,, correspondant a la distance de mesure sélectionnée d,, dd

IEC

e

it étre
b table
te pas
hce de

cet AE
ans la

de la

16-1-4:2010/AMD1:2012 ou dans C.4.4) pour une distance de mesure différente non

tance.
it étre

calculé

e‘en appliguant la formule suivante:

ou L, est la limite spécifiée en dBuV/m a la distance dy; et, L, est la nouvelle limite pour la
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 la
distance de mesure réelle d,. Pour garantir la cohérence du calcul, si possible, les limites
pour la distance de la mesure 10 m (jusqu'a 1 GHz) et la distance de mesure 3 m (au-dessus
de 1 GHz) doivent étre utilisées comme base pour les calculs des limites a d'autres distances
de mesure.
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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,
elle 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 utilisé
penda'ﬂ toutes les mesures formelles _le temps de maintien peut Atre limité 3 15 s

C.3 |Procédures de mesure générales

C.3.1 Présentation générale

Les émissions rayonnées et conduites doivent étre évaluées par rfapport aux exigences
correspondantes en Annexe A, a l'aide des procédures appropfriées définies dans le
Tabledqu A.1 et le Tableau A.8. Les paragraphes suivants fourhissent une présepntation
générgle tenant compte des équipements d'essai lorsque les-mesures sont effectuégs. De
plus amples informations figurent également dans C.4 et en Annexe G.

Afin dfaccélérer la procédure de mesure, les détecteurs de créte peuvent étre (tilisés
conformément aux arbres de décision définis dans la<igtre C.3 a la Figure C.5.
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Mesure a l'aide
d'un détecteur
de créte

Valeur
de créte

CISPR 32:2015 © IEC 2015

moyenne

Mesure a l'aide
d'un détecteur de
valeur moyenne

Valeur

Moyenne Non

A

Accepté

Figure C.3<"Arbre de décision pour utiliser différents détecteurs
avec limites de quasi-créte et moyennes

Oui b Non
< limite
moyenne
Valeur
Ovui de créte Non
< limite de
quasli-Crete
A
Mesure a l'aide
d'un détecteur
de quasi-créte
Valeur
Oui de quasij<eréte
< limite de
quasi-créte
. Valeur
. Oui de quasi-créte Non
< limite v

<Limite
moyenne

Rejeté

IEC
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Mesure a l'aide d'un
détecteur de créte

Valeur
de créte

Oui e Non
< limite
moyenne
Valeur
Oui de créte Non
limite
\ 4 de créte
Mesure a l'aide
d'un détecteur de
valeur moyenne
Valeur
) Oui Moyenne Non
< limite
moyenne
y
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
< limite de
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 les mesures exploratoires n'ont pas été effectuées, les mesures formelles doivent
étre effectuées a l'aide des configurations qui devraient produire les émissions d'amplitude
maximfale par rapport a Ta Timite; ef, Tes raisons pour Ta sélection doivent &fre indiquéef dans
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.

Lorsgye les mesures sont effectuées a l'aide d'une FAR, l'antenne\€t le cable peuvept étre
déplagés pour atteindre la distance de mesure spécifiée.

C.3.4 Particularités relatives aux mesures d’émissionsirayonnées

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 localhet du cablage associé (a 360 degrés);

e |hauteur d'antenne.

Lorsqye les mesures sont effectuées a I'aide d'un OATS/SAC, le balayage de la hfauteur
d'antenne doit étre limité a une plage-Comprise entre 1 m et 4 m au-dessus du RGP.

Lorsqye les mesures sont effectuées a l'aide d'un FSOATS, le balayage de la hauteur
d'antepne doit englober les hauteurs définies dans la Figure 14, la Figure 15 et le Tahleau 2
de la ¢ISPR 16-2-3:2010/AMD1:2010.

Si audune mesure ‘exploratoire n'a été effectuée, les mesures formelles doivent alofs étre
effectyées dansdoute la plage de fréquences.

C.3.5 Particularités relatives aux mesures d'émissions conduites sur les accés
d’alimentation secteur en courant alternatif

Les essais doivent inclure les mesures sur toutes les lignes sous tension et neutres (ou
acces).

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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