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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 st
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stangargs i e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides d
Publication(s)”). Their preparation is entrusted to technical committees; a
in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in fkj

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recom

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard CISPR 32 has been prepared by CISPR subcommittee |I:
Electromagnetic compatibility of information technology equipment, multimedia equipment and
receivers.

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

FDIS Report on voting
CIS/1/391/FDIS CIS/1/398/RVD

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

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

Documents
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

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

The contents of the corrigenda of March 2012 and August 2012 have been included in this
copy.

IMPORTANT - The 'colour inside' logo on the cover page of thi
that it contains colours which are considered to be

colour printer.

O
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ELECTROMAGNETIC COMPATIBILITY
OF MULTIMEDIA EQUIPMENT -

Emission requirements

1 Scope

NOTE Blue coloured text within this document indicates text aligned with CISPR 35.

This International Standard applies to multimedia equipment (MME) as dg oN\in 3.1.23 and

having a rated r.m.s. AC or DC supply voltage not exceeding 600 V.

The radiated emission requirements in this standard afe ne be applicable to the
intentional transmissions from a radio transmitter ag defined % nor to any spurious

Equipment, for which emission
publication are explicitly formulated i ¢ ; ications (except CISPR 13 and
CISPR 22), are excluded from the scopg !

This document does not i i in3gitl assessment. Such testing is outside
the scope of this publicatio 3 demonstrate compliance with it.

This publication ¢cqve
specified in CIa

1) to establigt qui S i provide an adequate level of protection of the radio

E (Class A and Class B). The MME classes are

spectrum i adi vices to operate as intended in the frequency range 9 kHz to
400 X

2) to speci o ensure the reproducibility of measurement and the repeatability of
results.

2 Normative references

The following reference documents are indispensable for the application of this publication.
For dated references, only the edition cited applies. For undated references, the latest 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

Amendment 1 (2010)

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus

and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

Amendment 1 (2004)

Amendment 2 (2006) Documents
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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 16-2-1:2008, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

Amendment 1 (2010)

CISPR 16-2-3:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements
Amendment 1 (2010)

CISPR 16-4-2:2011, Specification for radio disturbance and immupi
and methods — Part 4-2: Uncertainties, statistics and limit
instrumentation uncertainty

CISPR/TR 16-4-3:2004, Specification for radio disturk
apparatus and methods — Part 4-3: Uncertainties, stgtist

Amendment 1 (2006)

I[EC 60050-161:1990, International vech V@b ay - Chapter 161:
Electromagnetic compatibility

IEC 61000-4-6:2008, Electromagnetic — Part 4-6: Testing and
measurement techniques -~Nmmunity t§ co s iSturbances, induced by radio-frequency
fields

ISO/IEC 17025:2005, : X for the competence of testing and calibration
laboratories

QMmation technology — Specific requirements — Part 3:
Collision Detection (CMSA/CD) Access Method and

ational Standard (for) Electromagnetic Compatibility - Radiated
Electromagnetic Interference (EMI) Control - Calibration of

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. It should be
noted that a common set of definitions has been written for both CISPR 32 and CISPR 35 (to be published). 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.

3141
AC mains power port
port used to connect to the mains supply network

NOTE Equipment with a DC power port which is powered by a dedicated AC/DC power converter is defined as AC
mains powered equipment. Documents

Document Sharing Hub
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3.1.2

analogue/digital data port

signal/control port (3.1.28), antenna port (3.1.3), wired network port (3.1.30), broadcast
receiver tuner port (3.1.8), or optical fibre port (3.1.24) with metallic shielding and/or metallic
strain relief member(s)

313

antenna port

port, other than a broadcast receiver tuner port (3.1.8), for connection of an antenna used for
intentional transmission and/or reception of radiated RF energy

3.1.4

arrangement
physical layout of all the parts of the EUT, local AE and any associgted
measurement or test area

g within the

3.1.5

associated equipment

AE

equipment needed to exercise and/or monitor the operati

3.1.6

audio equipment

equipment which has a primary fun
storage, play, retrieval, transmission,
of audio signals

3.1.7
broadcast receiver equig
equipment containing

NOTE These broadgast
satellite broadcast ca

3.1.8

broadcast receivér

port intended for »Mmodulated RF signal carrying terrestrial, satellite and/or
cable transmssi 3 or video broadcast and similar services

NOTE T }- onnected to an antenna, a cable distribution system, a VCR or similar device.

3.1.9

antenna and the low-noise amplifier with its associated down-converter, forming part of a
satellite reception system

NOTE The indoor receiver’s intermediate frequency amplifier and demodulator are excluded.

3.1.10

common mode impedance

asymmetrical mode (see CISPR 16-2-1) impedance between a cable attached to a port and
the Reference Ground Plane (RGP)

NOTE 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.

3.1.11

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 (3.1.22) used to exerci

and arrangement (3.1.4) of the EUT and AE D%ﬁments
Document Sharing Hub
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3.1.12

converted common mode current

asymmetrical mode current converted from differential mode current by the unbalance of a
cable or network not forming part of an EUT

3.1.13

DC network power port

port, not powered by a dedicated AC/DC power converter and not supporting communication,
that connects to a DC supply network

NOTE 1 Equipment with a DC power port which is powered by a dedicated AC/DC power converter is considered
to be AC mains powered equipment.

NOTE 2 DC power ports supporting communications are considered to be wired net
Ethernet ports which include Power Over Ethernet (POE).

ots, for example

3.1.14
enclosure port
physical boundary of the EUT through which electromagnetic fit

3.1.15
entertainment lighting control equipment

nature or direction of the light from a luminaire,
in theatrical, televisual or musical prod

3.1.16

Equipment Under Test

EUT

multimedia equipment (MME

standard

3.1.17

formal measurt

measurement usedAgAd

NOTE This is often<the Yin ¢rformed. It may be carried out following a prescan measurement. It

3.1.18
functior

NOTE Functions are dted 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.

3.1.19

highest internal frequency

FX

highest fundamental frequency generated or used within the EUT or highest frequency at
which it operates

NOTE This includes frequencies which are solely used within an integrated circuit.

3.1.20

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 jgformation

transfer ocuments

Document Sharing Hub

Full document details: CISPR 32 2012


http://www.avadocuments.com/doc/cispr-32-2012
http://www.avadocuments.com/doc/cispr-32-2012

CISPR 32 © IEC:2012 -1 -

NOTE Examples include data processing equipment, office machines, electronic business equipment and
telecommunication equipment.

3.1.21

launched common mode current

asymmetric mode current produced by internal circuitry and appearing at the wired network
port of the EUT

NOTE Measurement of the launched common mode current requires the EUT port to be loaded by a perfectly
balanced termination.

3.1.22

mode of operation

set of operational states of all functions of an EUT during a test or measur, t
3.1.23

MultiMedia Equipment

MME

equipment that is information technology equipment (3
equipment (3.1.29), broadcast receiver equipment (3
equipment (3.1.15) or combinations of these

1.6), video
ting control

3.1.24
optical fibre port
port at which an optical fibre is connec

3.1.25
port
physical interface through which electroma ] ters or leaves the EUT

NOTE See Figure 1.
. . T .
Optical f|br AC mains power port

E t
RthoduIatr \\v><osure por DC network power port
por > ......................... -

Antenna
Wired network port

Antenna port

H / Signal/control port

Figure 1 — Examples of ports

IEC 004/12

3.1.26

primary function

any function of an MME considered essential for the user or for the majority of users that

needs to be monitored directly or indirectly during immunity testing Documents
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NOTE 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.

3.1.27

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

3.1.28

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)

NOTE Examples include RS-232, Universal Serial Bus (USB), High-Definition Multi
Standard 1394 (“Fire Wire”).

HDMI), IEEE

3.1.29

video equipment
equipment which has a primary function of either (or a go
storage, display, play, retrieval, transmission, reception,
or control of video signals

3.1.30
wired network port
point of connection for voice, data akd sig anded to interconnect widely-

dispersed systems by direct connection\o a‘si -user communication network

3.2 Abbreviations

For the purpose'

AAN AsymmgS

AC

AC-3

AE

AM

AMN

ATSC Advanced Television Systems Committee
AV Audio Visual

BPSK Binary Phase Shift Keying

CATV Cable TV network

CISPR International special committee on radio interference
CM Common Mode

CMAD Common Mode Absorbing Device

CVP Capacitive Voltage Probe

DC Direct Current

DMB-T Digital Multimedia Broadcast — Terrestrial
DQPSK Differential Quadrature Phase Shift Keying

DSL Digital Subscriber Line Documents
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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)
DVB Digital Video Broadcast
EMC ElectroMagnetic Compatibility
EUT Equipment Under Test, see 3.1.16
FAR Fully Anechoic Room
FM Frequency Modulation
FSOATS Free Space Open Area Test Site
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

ISDN Integrated Services Digital Ketwork
ISO
ITE
ITU
ITU-R
ITU-T
LAN
LCL
LNB
MME
MPEG
NSA
OATS
OFDM Orthegona} 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

SAC Semi Anechoic Chamber

TV Television

UHF Ultra High Frequency

Documents
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USB Universal Serial Bus

VCR Video Cassette Recorder

VHF Very High Frequency

VSB Vestigial Side Band

xBase-T  Where x is 10, 100 and 1 000 as defined in the IEEE 802.3 series of standards
xDSL Generic term for all types of DSL technology

4 Classification of equipment

This standard defines Class A equipment and Class B equipment associated
end-use environment.

ith two types of

Table A.6, Table A.9, Table A.11 and Table A.12, using
and Table A.7.

NOTE Equipment meeting

residential environment.
5 Requiremen:

6.1 General

This clause defines the measurement facilities and instrumentation specific to the
measurement of emissions from MME; it includes by reference the relevant basic
requirements given in the CISPR 16 series and other standards shown in the normative
references in this standard. It also defines how to configure and arrange the EUT, local AE
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 up
elements. These include but are not limited to: B]Oif{ﬁﬂents
Document Sharing Hub
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e the type of EUT,

e the type of port,

e the types of cables used,
e the frequency range,

e the mode of operation.

If a single port satisfies the definition of more than one of the types of port defined in this
publication, 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 sygte
Modular systems can comprise different types of module(s), for exar

e an external module, for example an infra-red remote cont
e an internal module, for example a computer hard disk

e a plug-in module, for example a memory stick;

meet the requirements of
the requirements of this
during measurements

)
e

/Plug-in module
QX | \ Cable connected

Mounted module external module

|
Mounted module

Cables

Plug-in module

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

IEC 005/12

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 in each of the applicable configurations. However,

where it can be shown that one particular configuration provides a worst case, tegding i

worst case configuration is sufficient to show compliance. ﬁ@dhments
Document Sharing Hub
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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 ¢
Table A.7 and Annex C, and the EUT exercised in accordance wifh

loaded as shown in 6.2 and Annex D;

e in accordance with supporting information and clarifica
this publication.

The arrangement for formal measureme
the EUT, local AE and associated cablipg

ain details of any special measures required
to be taken by ) S nsure EMC compliance of the EUT with the
requirements of . ple would be the need to use shielded or special
cables.

Class A equipme S lowing warning in the instructions for use, to inform the
user of the ri equipment in a residential environment:

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.
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Table 1 — Required highest frequency for radiated measurement

Highest internal frequency

Highest measured frequency

FX> 1 GHz

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

5 x F, up to a maximum of 6 GHz

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

NOTE 2 F, is defined in 3.1.19.

Where F, is unknown, the radiated emission measurements shall b

9 Testreport

measurements. This shall include photograph
formal measurements where this is appropri

rd how its ports were exercised
ather the product is compliant with the

more below the limit, s
than one detecte(:li :?}
type of detector. {

emissions:

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

Additionally, the following shall be included in the test report:
o the frequency F, of the highest internal frequency source within the EUT as defined in

3.1.19. This frequency need not be reported if radiated emissions are measured up to
6 GHz;

1 It is sufficient to show compliance with all limits and detectors as shown in Figure C.3 to Figure C.b
ocuments
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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
defined for the relevant measurement type;

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

e the measurement distance for radiated emission measurements as defined in C.2.2.4
and Table A.2 to Table A.6. If another measurement distance is used, the report shall
include a description of how the limits were calculated.

Further guidance is given in Annex F.

10 Compliance with this publication

The determination of ¢compli ith\thi icdation shall be based solely on contributions
3 required to exercise or monitor the EUT, and

system being ass an AE which is a plug-in module for the EUT), the AE
selected should, g compliant with relevant emission limits. If the AE is

known to cause emissiohs, these emissions may be reduced by mitigation
measures, a ) 3 easures do not reduce the emissions from the EUT. The
preferred co e AE is removed from the measurement area, as allowed by
D.1.

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

11 Measurement uncertainty

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

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

Requirements

A.1  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.12, respectively.

Throughout this annex and unless otherwise stated:

Where the limit value varies over a given frequency range, it changées\lir
the logarithm of the frequency. For example, a graphical representation theNAZ™ mains
power port limits defined in Table A.9 is presented in Figure A.¢.

70,0

60,0

50,0 ( D]

40,0 \V/) <z>

30,0

dBuVv

20,0

10,0

10,0 30,0

Freqiiency—v Z) IEC 006/12

esentation of the limits for the AC mains
defined in Table A.9

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

Testing at two nominal voltages of 230V (10 V) and 110V (x10 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.

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

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

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

e The measurement facility validation shall be performed in accordance with the relevant
basic standard and, for the purposes of this publication, may be limited to the
frequency range where requirements are defined in Annex A. Documents
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Equipment with a DC power port powered by a dedicated AC/DC power converter is
considered to be AC mains powered equipment and shall be tested with a power
converter. Where the power converter is provided by the manufacturer, the provided
converter shall be used.

Requirements for radiated emissions

The EUT is deemed to comply fully with the radiated emission requirements in this publication
when it has been shown to be compliant with the applicable limits as given in Table A.2 to
Table A.6 using the specified requirements in the relevant table clause.?

Where limits in a frequency range are given for different types of

distances, measurements only need to be performed using one co
facility and distance. The same combination shall be used for

Table A.1 — Radiated emissions, basic stan ds
of the use of particulap'me

ea

fre

tion

limi

Table
clause

Measurement
facility

Validation
method

Messutomsny’

b Arﬁan@eg/

imitations and clarifications

A1

SAC or OATS
with weather
protection
cover

5.3 of
CISPR 16-1-4

Q

nnew

The maximum width of the EUT,
local AE and associated cabling
shall 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
turntable, or remotely located,
as described in D.1.

NSA verification figures for 5 m
facilities are presented in
Table C.3.

%2 f
IS

161-4

7.3 of
CISPR 16-2-3

Annex D

NSA verification figures for 5 m
facilities are presented in
Table C.3.

FSOATS

3 of
ISPR 16-1-4

7.6.6 of
CISPR 16-2-3

Annex D

A facility validated against the
FSOATS requirements shall be
used for measurements above
1 GHz.

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/OATS with RF absorber on
the RGP or a FAR.

NOTE As per Clause 2, the version of CISPR 16-1-4 is CISPR 16-1-4:2010.
The version of CISPR 16-2-3 is CISPR 16-2-3:2010+A1:2010.

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

Table Frequency range Measurement Class A limits dB(uV/m)
clause
MHz "
Distance Detector type/ OATS/SAC
m bandwidth (see Table A.1)
A21 30 - 230 40
10
230 - 1000 Quasi Peak / 47
A2.2 30 — 230 120 kHz 50
3
230 - 1000 57

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

A

Table A.3 — Requirements for radiated emissions at fréq ies abqve Hz
for Class A equipment/\ N\
Table Frequency range Measurement \IaWs dB(pV/m)
clause MH
z Distance Detector type FSOATS
m bandW| AN see Table A.1)
A3.1 1000 - 3 000 Va@, ([ U 56
3 000 - 6 000 60
, N
A3.2 1000 - 3 000 Peak 76
3 000 — 6 000 HZ 80
Apply A3.1 and A3.2 across the range\f m1\90}) o the highest required frequency of measurement
derived from Table 1.

a ated emissions at frequencies up to 1 GHz
lass B equipment

Table Frequ Measurement Class B limits dB(pV/m)
clause
Dls\a/nce Detector type/ OATSISAC
\ m bandwidth (see Table A.1)
A4.1 230 30
30230 \ o
230 - 1W Quasi Peak / 37
A4.2 30 - 230 120 kHz 40
3
230 - 1000 47
Apply only table clause A4.1 or A4.2 across the entire frequency range.

Full document details: CISPR 32 2012
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Table A.5 — Requirements for radiated emissions at frequencies above 1 GHz
for Class B equipment

Table Frequency range Measurement Class B limits dB(uV/m)
clause
MHz -
Distance Detector type/ FSOATS
m bandwidth (see Table A.1)
A5.1 1000 -3 000 Average/ 50
3000 — 6 000 1 MHz 54
3
A5.2 1000 -3 000 Peak/ 70
3000 — 6 000 1 MHz 74
Apply A5.1 and A5.2 across the frequency range from 1 000 MHz to the highest reqwred requency of measurement
derived from Table 1.

Table A.6 — Requirements for radiated emssmns}@e&\@

Table Frequency range Measurement CIa\\B \Qlt Mlm)
clause MHz
Distance Detector type/ un enta Harmonics
m bandwidth \{\h\\“‘m\
o ISAC OATS/SAC
(see Tabte A.1 (see Table A.1)
A6.1 30 - 230 \ G 42
230 - 300 10 42
300 — 1 000 uashoeak/ 46
A6.2 30 - 230 120 k 52
230 - 300 % 60 52
300 — 1 000 56
Apply only A.6.1 or A.6.2 acrops M
These relaxed limits dpply damental and harmonic frequencies of the local oscillator.
Signals at all other freqs i e limits given in Table A.4.

shown to be sgmplia
required measure

e

Full document details: CISPR 32 2012

t with all applicable limits as given in Table A.8 to Table A.12. The
' methods are stated in Table A.7.
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Table A.7 — 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
A7 .1 AMN Clause 7 of Clause 4 of Annex D Use the measurement
CISPR 16-2-1 CISPR 16-1-2 procedures defined in C.3.
The impedance and phase
requirements of CISPR 16-1-2 in
the range 0,15 MHz — 30 MHz
apply.
A7.2 AAN Clause 7 of Clause 7 of Annex D Use the measurement
CISPR 16-2-1 CISPR 16-1-2 and C.4.1.1 p res defined in Clause
applying the . 4.1.1.
requirements of
Table C.2. of this clarifications in Clause
standard
A7.3 Current probe | Clause 7 of 5.1 of CISPR 16-1-2 Annex D
CISPR 16-2-1 C.4.1.1
A7.4 CVP Clause 7 of 5.2.2 of CISPR 16-1- and
CISPR 16-2-1 2
A7.5 Matching and n/a C.4.2 Use the measurement
combining rocedures defined in C.4.2 for
networks for the measurement of the
voltage unwanted emission voltages at a
measurement TV/FM broadcast receiver tuner
into 75 Q port
A7.6 Matching n/a C.4. 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 As per Clause 2, the I’SIO of b\ISP 16- CISP 16 1-2:2003+A1:2004+A2:2006. The version of CISPR 16-
2-1is CISPR162120 010.

Table A.8 - R@\Q\o

r co

cted emissions from the AC mains power ports
of Class A equipment

Full document details: CISPR 32 2012

Appllcable to
1. AC ma| 1 1)
Table ue\y r \\/ Coupling device Detector type Class A limits
clause (see Table A.7) / bandwidth dB(uV)
A8.1 0,15 —O\,K 79
AMN Quasi Peak / 9 kHz
0,5-30 73
A8.2 0,15 -0,5 66
AMN Average / 9 kHz
0,5-30 60
Apply A8.1 and A8.2 across the entire frequency range.
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Table A.9 — 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.7) type / bandwidth dB(uV)
A9.1 0,15-0,5 66 — 56
0,5-5 AMN Quasi Peak / 9 kHz 56
5-30 60
A9.2 0,15-0,5 56 — 46
0,5-5 AMN Average / 9 k & \Q
530 \\59
Apply A9.1 and A9.2 across the entire frequency range.

NNV
N

Table A.10 — Requirements for asymmet |c ted emissions

from Class A

Applicable to U
1. wired network ports (3.1.30)

2. optical fibre ports (3.1.24) with metallic shield or ten3|on

3. antenna ports (3.1.3)

Table Frequency Codpling devi tect type Class A Class A
clause range (see Ta A.7) b idth voltage limits current limits
MHz !\ ~ dB(uV) dB(pA)
A10.1 0,15-10,5 97 - 87
AAN uasi Peak / 9 kHz
0,5 -30C 87
n/a
0,15-10,5 \/ 84 - 74
N Average / 9 kHz
05-30 74
A10.2 0,15 p c 97 - 87 53 -43
d b Quasi Peak / 9 kHz
ﬂ\s ¥0 Cuxre proobe 87 43
15>0% cvp 84— 74 40 - 30
X t b Average / 9 kHz
O’N current probe 74 30
A10.3 0,15-10,5 53 -43
Current Probe Quasi Peak / 9 kHz
0,5-30 43
n/a
0,15-10,5 40 - 30
Current Probe Average / 9 kHz
0,5-30 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.8.
The test 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.11 — Requirements for asymmetric mode conducted emissions
from Class B equipment

Applicable to

1. wired network ports (3.1.30)

2. optical fibre ports (3.1.24) 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.7) | bandwidth voltage limits current limits
MHz dB(uV) dB(pA)
A11.1 0,15-10,5 84 - 74
AAN Quasi Peak / 9 kHz
0,5-30 74(
0,15-0,5 7{ 4 e
' i AAN Average / 9 kHz A AN
0,5-30 aEN
A11.2 0,15-10,5 \§4 XM 40 - 30
CVP .
05— 30 and current probe Quasi Peak /9 kFiz &M \ 30
’ .
0,15-0,5 cvp Avorage \ \\N4 N 30 - 20
05— 30 and current probe /g‘k‘H\ \6\4 20
A11.3 0,15-0,5 40 - 30
Current Probe Qudsi\Pea k
0,5-30 30
n/a
0,15-0,5 30-20
Current Probe era k
0,5-30 20

Screened ports including TV brg ast feceive e teésted with a common-mode impedance of 150 Q.

ge /9
The choice of coupling device and measurement pro e is e\fD@Annex C.
er

Applicablem istad above and intended to connect to cables longer than 3 m.

Documents

Document Sharing Hub

Full document details: CISPR 32 2012


http://www.avadocuments.com/doc/cispr-32-2012
http://www.avadocuments.com/doc/cispr-32-2012

- 26 - CISPR 32 © IEC:2012

Table A.12 — 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 (3.1.27)

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(pV) 75 Q
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A12.1 30 - 950 46 46 46 /\ See a)
For frequencies
950 — 2 150 Bhpio 46 54 54N
A12.2 950 - 2 150 46 54 eeb
Quasi Peak/ /\%t\ \ \S\ )
A123 | 30-300 120 kHz 46 54 50\ N sée c)
300 — 1 000 N\
A12.4 30 - 300 For frequencies 46 66 \ \r@‘ \ See d)
>1 GHz N
300 — 1 000 52
Peak/
A12.5 30 - 950 Peak/ 46 [ 5 See e)

4
950 — 2 150 ('\\A/;( N \ 54
a) Television receivers (analogue or digital),

N
ideoxecorders and P TV\b'r)oa ast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digi i .

e) Applicable to EUTg wit
and decoders et sig

(for example DVD equipment, video recorders, camcorders
ast receiver tuner ports.
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Annex B
(normative)

Exercising the EUT during measurement
and test signal specifications

B.1 General

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

accordance with this annex.

The emissions from the various ports (
appropriate test signals are applied as

akers__and
esentative o

Subsequent cla i 3 arifisation to aid reproducibility between laboratories. A
description of the mé¢ torexergise the EUT and all relevant ports shall be recorded
in the test report A/ i in the application of one of the methods defined in this

annex is used i 2’ different signal level or image), a justification shall be

B.2.1 Audio siyg

For EUTs that support audio signals, the signal used to exercise the EUT shall be a 1 kHz
sinusoidal signal unless otherwise specified as more appropriate by the manufacturer.

B.2.2 Video signals
EUTs that display video images or EUTs with ports that are used to provide video signals

shall be exercised in accordance with Table B.1 and configured, where possible, using the
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.

Documents

Document Sharing Hub

Full document details: CISPR 32 2012


http://www.avadocuments.com/doc/cispr-32-2012
http://www.avadocuments.com/doc/cispr-32-2012

- 28—

CISPR 32 © IEC:2012

Table B.1 — Methods of exercising displays and video ports

Complexity Display Description Examples of equipment
Level image
4 (Most) Colour bars Standard television colour bar signal according to ITU- Digital television set, set-top
with moving R BT 1729 with an additional small moving element. box, personal computer, DVD
picture See a). equipment, video game
element console, stand alone monitor.
3 Colour bars Standard television colour bar signal according to ITU-R Analogue television set,
BT 471-1. See a). display on camera, display on
photo printer.
2 Text image Where possible a pattern consisting of all H characters POS terminal, computer
shall be displayed. The character size and number of inal without graphic
characters per line shall be set so that typically the capabity.
greatest number of characters per screen is displayed. |
text scrolling is supported on the display, the text shal
scroll. /\
1 (Least) Typical The most complex display that can be generate th EU wMoprietary
display EUT. d/or not capable of
isplaying any of the above
images, electronic music
keyboard, telephone.

provisions of B.2.2.

majority of the display.

a) This display image is also valid for monochrome displays whi¢h will dis

When there is more than one display or vide

The display images may be modified, when nec
modifications should be restricted to the bottom

For analogue television sets, on

y scal

o] OUI'

bars.

exercised appropriately subject to the

NENN

and video parameters

Functloy\

Setting

Hardware acceleratng \

S
Naxi

axpnum.

Screen setting{\ \

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

Colour qua Highest colour bit depth.
Brightness, ntr\a§ \) Use either the factory default settings or typical settings.
saturation
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 exercis

Full document details: CISPR 32 2012
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Table B.3 — Methods used to exercise ports

Port Methods used to exercise port

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

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

In addition refer to B.2.1 and B.2.2

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

An EUT with broadcast reception functionality shall be assessed with the receiver tuned to

any one channel. /\

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

operate
its

All other ports not | A representative signal sh defined\py theymanufacturer.
defined above

@§>W
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Table B.4 — Examples of digital broadcast signal specifications

General DvVB ISDB ATSC DMB-T
Standard TR 101154 - ATSC Standard A/65 System-A
(DAB/Eureka-147)
Source coding MPEG-2 video MPEG-2 video MPEG-2 video H.264/MPEG-4 AVC
MPEG-2 audio MPEG-2 audio AC-3 audio
Data Coding Optional Optional Optional Optional
Video elementary Colour bar, with small Colour bar, with small Colour bar, with small Colour bar, with small
stream moving element moving element moving element moving element
Video bit rate 6 MBit/s 6 MBit/s 6 MBit/s (1~ 11) Mbit/s
Audio elementary 1 kHz/full range —6 dB 1 kHz/full range —6 dB 1 kHz/full range —6 dB kHz/full range —6 dB
stream for
reference <
measurement /\
Audio elementary 1 kHz/silence 1 kHz/silence 1 kHz/sile 1 H\z\/\ipéme
stream for noise
measurement
Audio bit rate 192 kbit/s 192 kbit/s 1924@t/s \ \ 192 kbit/s
Terrestrial TV DVB-T ISDB-T AT\L\ N \ DMB-T
Standard EN 300 744 ARIB STD-B21 ceavse System-A
ARIB STD-B31 /\ (DAB/Eureka-147)

Level 50 dB(uV)/75 Q-VHF B | 34 d&(u sk aBywY) 18 dB(uV) ~ 97 dB(uV)
I 89 dBWWV)/ (uging AT$C 64)
54 dB(uV)/75 Q-UHF B
VIV

Channel 6 to 69 \/tB 69 -

Frequency ; 470 Mtixto 7 MH 174 MHz ~ 216 MHz
N 5,7 MH2bagdwidth V
Modulation OFDM k\/\ "\N\\ 8 VSB or 16 VSB DQPSK, Transmission:
OFDM

Mode 2korgk N N\ ehak, 2k - -
Modulation 16 or 6 AM MPSK, 16 - -
scheme QPS QAM

4 QAM

Guard interval @4@16\1/&\ 1/4,1/8, 1/16, 1/32 ; ;

Coderate \x\ 213, 31, \s\ 718 | 112, 213, 314, 516, 718 | 2/3 ]

Useful bit rate v\%m\@m{) - 19,39 MBit/s -

Information bit 31 8 MBils 23,234 MBit/s - -

rate: max

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

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

ARIB STD-B21

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

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

Frequency 1° IF - 1 000 MHz to 1032 MHz to 1 489 MHz, | -
1550 MHz, 27 MHz 34,5 MHz bandwidth
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, nn mmaoantc
octiments
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Full document details: CISPR 32 2012

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(P«V) to 60 dB(HV)/75 Q
256 QAM 81 dB(uV)/75 Q
60 dBpV at 75 Q for 64 | (64 QAM)
QAM TDB (256 QAM)
Frequency 110 MHz to 862 MHz | 90 MHz to 770 MHz, 88 MHz t 860%% \)
6 MHz bandwidth
Modulation 16/32/64/128/256 QAM | 64 QAM or 256 QAM /64@;&4\()&3&0\%\
Useful bit rate 38,44 MBit/s (64 QAM) | - 26 970 Bi (64 QAM),
and 51,25 MBit/s it/s (266 AM)
(256 QAM) at
6,952 Mbaud (8 MHz
channel) (\
Transmission bit | 41,71 MBit/s (64 QAM) | 31,644 MBit/S\(6
rate . QAM)
?255’220'\2\?/:;/; 42,198 MBit/s (25
AM
6,952 Mbaud (8 Mz QAM)
channel)
Information bit 51,25 MBit/ -
rate (256 QAM) dt MB
6,952 Mbaud (8 MH
cha el)
Return path 5 MHz to 40 MHz, QPSK
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Annex C
(normative)

Measurement procedures, instrumentation
and supporting information

C.1 General

This annex provides additional information, measurement procedures and requirements to
supplement the normative references defined in Table A.1 and Table A.7, her supporting
information is also provided in Annex G (informative).

This annex is divided into 3 main clauses:

C.2 Instrumentation and supporting information;
C.3 General measurement procedures;

C.4 MME-related measurement procedures.

C.2 Instrumentation and supporting inf atio

C.21 General

the relevant requirements defined in

C.2.2 Using CISPR 16
c.2.21 General

The measuring

jon exceeds any relevant limit, it shall be ignored, provided
g are met when measured over a two minute interval:

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 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
distance for radiated emissions measurements

periphery just encompassing this arrangement and the c&li
Figure C.1 and Figure C.2.

Turntable

Reference point of
antenna calibration

Pl
3

Measurement distance

& [
< >

IEC 007/12

Figure C.1 — Measurement distance
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Test table Turntable
ey —
B T Boundary of EUT
e, (imaginary circular periphery)
AE/ |-
EUT || AE/
- EUT
B .. _._,...‘..._ ......... -4 =
AE/
EUT
! tart position for measurement
isfdnce. (End position,
reference point of antenna
“ calibration. not shown.)
N

<

IEC 008/12

Figure C.2 - Boundary o T, Dacal AE\and associated cabling

Where possible any HID shov g@jpic afrangement. HID may be placed at the
front edge of the table if the ta is not deepef t 1 m. If a deeper table is used, the HID
may only be placed 3 edq is dogs not increase the size of the imaginary

circular periphery, otherwis placed at a distance of 1 m from the back edge

Where AE is place i L aréa (as described in D.1.1), this remotely located AE
and its associat abli considered to be within the circular periphery for the
purposes of defini Y ent distance.

Where been validated (in accordance with Tables 1 and 2 of
CISPR in G.3) for a different measurement distance not defined in Table A.2

corresponding to
following formula:

Ly = Ly + 20 log(d4/dy)

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 for frequencies below
1 GHz shall be 3 m and for frequencies above 1 GHz shall be 1 m.
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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 requirements in
Annex A, using the appropriate procedures defined in Table A.1 and Tabl 7. The following

with the decision trees defined in Figure C.3 to Figure C.5.

C.3.2 Prescan measurements

The purposes of a prescan measurement are to detérmine the sies at which the EUT
produces the highest level of emissions and to help yration(s) to be used in
the formal measurements. For details on presca as efer to Annex E.

Detector

< < Quasi Peak
Limit
Measure using
Quasi Peak

Quasi Peak
Value

< Average

Limit

v
Measure using
Average

Detector

Average

Value No
< Average
A Limit

Fail

Pass

IEC 009/12

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
Limit

v
Measure using
Average
Detector

Average x
Yes Value No N\

< Average
Limit

Pass

e

Figure C.4 — Decisi different detectors

IEC 010/12

A\ 4
Measure using
Quasi Peak
Detector

Yes Quasi Peak No
Value
< Quasi Peak

Limit

Pass Fail

IEC 011/12

Figure C.5 — Decision tree for using different detectors
with a quasi-peak limit
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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
emissions relative to the limit; and, the reasons for the selection shall be given in the test
report.

The formal measurements shall be performed using a compliant measurement facility as
defined in Table A.1 and Table A.7. The measurements shall be performed in accordance with
the basic standards and the requirements of this document.

C.3.4 Specifics for radiated emission measurements

Formal emissions measurements shall determine the highest emiss
at which a limit is set, considering the following:

e antenna polarization (horizontal and vertical);
e full rotation of the EUT, local AE and associated cabh

e antenna height.

Where measurements are made using ak S ; ra height scan shall encompass
those heights defined in Figure 14, Figlre 15 and\Ts 2 of CISPR 16-2-3:2010.

If no prescan has been p ed, the al| measurements shall be carried out across
the entire frequency rapge.

C.3.5 Specif@or ste nissi easurements on the AC mains power ports

Testing shall include

For  guidance conducted measurements see  6.5.1 of

MME may have differént 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
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+A1:2010.
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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  6.5.1 of
CISPR 16-2-1:2008+A1:2010.

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
clause C.4.3.

For guidance on conducted measurements see 6.5.1 of CISPR 16-2-

C.4 MME-related measurement procedures

c.41 Measurement of conducted emissions at analoyg

C.4.11 Measurement procedure selection

.
Cable type Numbenrof Example of\rele N Measurement Procedures
a@g\ figure N type

1 Balanced 1 Figure G.3 Voltage C.4.1.6.2.
Unscreened .2\lo Figufe G.5
.3
Figure G.6 or
2 Balanced Voltage and C.4.1.6.4

Current

3 Screened \> Figure G.8 Voltage C.4.1.6.2.
or C(& \ Figure G.9

Unscreened

Figure G.10
N
4 Screened n/ n/a Voltage or C.4.1.6.3
or Coaxial Current
5 Unbalanced n/a n/a Voltage and C.4.1.6.4
cables Current
6 AC Mains n/a AMN Voltage Apply the requirements of
CISPR 16-1- Table A.8 or Table A.9, as
2:2003+A1:2004+A2:2006 appropriate.

Figure 4 and Figure 5
The AMN shall be used as a
voltage probe.

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

Where used, the current probe shall satisfy the requirements defined in C.4.1.4 and the CVP shall satisfy the requirements
defined in C.4.1.5.

The mains voltage shall be supplied to the EUT via the AMN used when measuring the mains terminal emission voltages
according to Table A.8 or Table A.9.

Where used the AAN shall be selected 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 theggmme}m;%
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measures both the launched and converted components of the common mode current.

The procedure defined in C.4.1.6.2 gives results with the lowest measurement uncertainty.

a) Ports connected to cables with more than 4 balanced pairs or where the port is unable to function correctly when

connected through an AAN.

Cc.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 conpe

AE shall have the following properties:

a) The common mode termination impedance in the frequency ra
shall be 150 Q + 20 Q, phase angle 0 + 20°.

b) The AAN shall provide sufficient isolation against emissions fro

limit.

The preferred minimum isolation is:

to the EUT and

gmmon mode
level of these

e 35dB to 55 dB, increasing lin : of the frequency across the

range 0,15 MHz to 1,5 MHz ;

e 55 dB across the range 1,5 MHz to 36\MH
NOTE Isolation is the ratio of<the Qde e origivating in an AE to that consequentially appearing

at the EUT port of the AAN.
c) The AAN shall

defined in Tahle £.2

Table C.2 fr, . MH2 Actual LCL values to simulate different cables are

_ AN \

Tolerance

3(orbett4\ﬁ( N —10|g{1+(%j2} +3 dB

5 (or better) i r 2 +3 dB for /<2 MHz
LicL(dB)=65-10Ig |1+ [Ej ]

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

6 (or better) r f 2 +3 dB for /<2 MHz
Lici(dB)=75-10Ig|1+ (Ej }

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

Coaxial n/a n/a

NOTE 1 f has the units of MHz in the above formulas.

telecommunication copper access networks.

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

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 affect the

normal operation of the EUT.

Full document details: CISPR 32 2012
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e) The tolerance on the voltage division factor (V,4) shall be 1 dB from 0,15 MHz to
30 MHz. The AAN voltage division factor is calculated as follows:

VC m

V vdf = 20Log4q dB

mp

where

Vem is the common mode voltage appearing across the common mode impedance
presented to the EUT by the AAN; and,

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

ency response without resonances within the
e of operating without saturation effects caused

surrent probe shall not exceed 1Q. See 5.1 of

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

C.41.6.1 Choice of measurement procedure

This clause describes the various measurement procedures that can be used to measure the
common mode conducted emission of analogue/digital data ports. Depending on the cable
type, different procedures may be used, each with its advantages and disadvantages. See
G.2.

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 equipment
documentation provided to the user shall be used. The level of emissions from the EUT shall
not exceed the applicable limits of Annex A.
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When emission voltage measurements are performed, the AAN shall provide a voltage
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 divisig vaf) defined
in C.4.1.2 e);

e compare the corrected voltage with the limit.

C.4.1.6.3 Measurement procedure using a 150 Q load co
surface of the cable screen

This procedure can be used for all types of coaxi
optical fibre cables having metallic screens or strengt

The procedure shall be follows:

e Arrange the EUT, local AE and associa i 3 ally as shown in Figure D.4 or
EUT horizontal distance may ke incre N 3 m. Alternatively in Figure D.5, the
AAN shall be replacéd 5 J(rrent probe combination.

e Break the exterpal ‘protective insutati posing the shield) and connect a 150 Q
resistor with a physsicakconnection b the cable screen and the RGP. The 150 Q

resistor s de surface of the screen to ground. For further
informati

e Insert a ferrite éen the 150 Q connection and the AE

e Measure rrent probe and compare to the current limit. Use the
proceddre give .7 to measure the asymmetric common mode impedance from

then the AEsshall be placed at 0,4 m from a vertical or horizontal RGP, as defined for
the EUT in Table D.1.

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

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

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

The procedure shall be as follows:
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Arrange the EUT, local AE and associated cabling as defined in Annex D, either as shown in
Figure D.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.1. 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 resulis| ared with the

current limits.

The voltage shall be measured with the CVP specified in C.4.1.5

e Both the measured current and ¢ e”’shall be below the applicable
i he EUT to be deemed compliant with
this publication.

C.4.1.7 Measurement

s loop resonance(s) that could affect the impedance
ent uncertainty. In all other cases either Procedure 2 or

e The cable used for the measurement from the EUT shall be disconnected and shall be
shorted to ground at the EUT end.

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

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

The common mode impedance is 50 x I{ + I,. 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
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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.
50 Q
4
I
B — B
i e X
Drive
probe ‘\ /l

Current
probes Iq

. \/7

Signal generator Q e eiver \/

etwor Q@ P
IEC 012/12

C — Calibration fixture

signal generafor_gen
with an RF signal a

ating an unmodulated carrier shall be used to feed the receiver input
e tuned frequency of the EUT. (see Annex B)

The output level of the signal generator shall be set to produce 60 dB(uV) for FM receivers or
70 dB(nV) for TV receivers. In each case the level specified is the voltage across the 75 Q
impedance input terminal of the receiver.

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.7.
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EUT _(_t:) * _(A) Measurement
_— - device
Ly
P~ S

===l o—————— \

\ AE (signal * Matching
Generator) network IEC 013/12

Combining network

Figure C.7 — Circuit arrangement for measurement of emissig
at TV/IFM broadcast receiver tuner ports

be measured across the relevant frequency range taking in
the EUT TV/FM broadcast receiver tuner port and the

NOTE 1 RF currents flowing from the chassis of the receiver to se of’the screen of the coaxial
cables should be prevented from penetrating into the coaxj ste us causing erroneous measuring
results, for example by means of ferrite tubes.

NOTE 2 Attention should be given to possibl S he input stage/ of the measuring device due to the
output signal of the AE (signal generator).

C.4.23

C.4.3 Measureme
outpu

C.4.3.1 Genera

The RF modulator owtput 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.8. 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).
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EUT Measuring
Device

Coaxial cable

Matching

network
IEC 014/12

Figure C.8 — 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 and values presented in/ Table C.3 shall be
used to perform NSA at the 5 m distance where this is needed.

Table C.3 — 5 m OATS/SAC NSA values

Polarization Horizontal \ \\ \ Wal
D (m) 5 5 & \ E\\ \ 5
H, (m) 1-4 1- 134 1-4
H, (m) 1,5
Frequency (MHz)
30,00 12,0
35,00 10,7
40,00 9,6
45,00 8,6
50,00 7,8
6D, 6,3
5,2
4,3
; 2,0 2,4 3,5
3 1,0 1,6 2,9
0,1 -0,7 0,3 2,1
-1,7 -2,1 -0,6 1,7
-3,1 -3,3 -1,3 1,0
-4,3 -4,4 -1,8 -1,0
-5,3 -5,3 -2,0 -2,6
-7,5 -6,7 -3,2 -5,5
-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, he!ght of the receivipg antenna
H, height of the transmitting antenna D'Dcuments
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Annex D
(normative)

Arrangement of EUT, local AE and associated cabling

D.1 Overview

D.1.1 General

The intention of this publication is to measure the emissions from the EUT in<@ manner that is
consistent with its typical arrangement and use. The measurement arrarjgement of the EUT,

r’normal use subject to
t to minimise the size of

acing AE outside the measurement
area when it |s normally ¢ the “E may be used to limit the effects of

An EUT intende ay be atranged in a rack or as table-top equipment. An
EUT that can b ad\i - 3 anding and table-top configurations, or both floor
standing and wall n ed\configarations, shall be assessed in a table-top arrangement.
However, if the ug ioq i pr standing, then that arrangement shall be used.

The type and les used in the measurement set-up shall be consistent with
normal o blesvwith mitigation features (for example, screening, tighter/more
twists p ds) shall only be used if it is the intention that all deployments will

able(s) have mitigation features, this detail shall be specified in the
rer-supplied or commercially available cabling shall be used, as

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
requirements given in Table D.1.

Where practical, any excessive length in cables shall be bundled non-inductively, at the mid
point between the EUT and the AMN, for the conducted emission measurement. The bundle
length shall be less than 0,4 m to satisfy the distances given in Table D.1.
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Non-inductive bundling means that the cable is shortened by overlapping loops arranged with
alternate end loops wound in opposite directions using the minimum practicable bend radius.
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 than 2 m.
Where possible, loop-back cables shall be arranged so that outgoing line is not closely
coupled to the return.

Where possible, the effective length of mains cables shallbe 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 distapce between cable
connector ends, excluding any protruding pins, when the cable includes gne orxaore bundles.

Where there are multiple ports of the same typ
load these additional ports, considering:

e maximisation of the emission leve e’ adding additional cables does
not significantly affect the emisgion level aple varies less than 2 dB), it can be

e reproducibility;

e achievement of| a\repre i on having regard to other requirements in
this clause

For example, ac@ a s, with ithout terminations may be connected to the EUT

ports. This process applied o establishing the number of similar elements (plug-

Where the
testing a

ple similar ports on the same card or module type, then it is

acceptabie assess one typical port,

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

The test report shall identify the ports assessed.

An EUT which requires a dedicated ground connection shall be bonded to the RGP or to the
chamber wall with a grounding connection that is similar to that used in practice.

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

Requirements for EUT spacing and distances are given in Table D.1.
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Table D.1 — Arrangement spacing, distances and tolerances

No. Element Spacing/ Tole- Measure-
Distances rance () | ment

1 Spacing between any two elements on the measurement table >0,1m 10 % Both

2 Spacing between any two elements where one or more of the elements | Typical n/a Both

are not on a table-top

3 Minimum distance between the rack (or cabinet) contain the EUT and | 0,2 m 10 % Both
the vertically rising cabling which would normally leave the
measurement facility

4 Spacing between AMN and EUT 0,8 m 10 % Conducted
5 Spacing between AMN and local AE >0,8 m 10 % Both
6 Spacing between AAN and EUT 0,8 m 10 % Conducted
7 Horizontal spacing between EUT and current probe (or 150 Q resistor) 0,3m to 0,8m| 10 C.4.1.6.3
Spacing between current probe and 150 Q resistor 0,1m
Spacing between 150 Q resistor and optional ferrites (CMAD) 0,1 m/\ (\
8 Horizontal spacing between EUT and current probe 0,3 108% }.4.1.6.4
Spacing between current probe and CVP ~m
Spacing between 150 Q resistor and optional ferrites (CMAD) 0,1
9 Spacing between AAN and local AE \ n/a Conducted

10 Measurement distance when testing frequencies up to 1 GHz. ‘S@e\ 0,1 m Radiated
Table A.2, A.4 and A.6

20,8
11 Measurement distance when testing frequencies above 1GH See \m-\10> +0,1m Radiated

Table A.3, and A.5

12 Spacing between: EUT, local AE and associated ca I|n >0,8.m 10 % Conducted
surfaces other than the RGP
This spacing does not apply when a combinagj takle-top\and f or-
standing equipment is tested. In this case the table- uT y be

0,4 m from the vertical RGP as shown in Figuyre

13 Thickness of insulation between floor standin Wand <0,15 m 10 % Both
associated cabling and the R

14 Height to the top of table foﬂ@dla\t{d(meashv\ﬁgnts\) ‘\/ 0,8m +0,01 m | Radiated

15 Height to the top of table[Mor co ductéd asurgmeqts 0,8 mor +0,01m Conducted
M AN N 04 m

16 Spacing between Wlated cabling and | 0,4 m 10 % Conducted

the RGP

For testing analog fgita linepunder test shall be kept
0,4 m distant from sible before being run to
.1.6.3 this also includes the

17 i : le-top EUT/AE cables or bundled EUT/AE cables | 0,4 m 10 % Both
above the
RGP

18 Height of the cab@’s\ccy'hecting table-top and floor standing parts Lowest of: 10 % Both
0,4 m; or

connector

height

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 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.
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