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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

INFORMAHON-TECHNOLOGY EQUIPMENT
RADIO DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

FOREWORD

nda |zat|

1) The International Electrotechnical Commission (IEC) is a worldwide organization fr st
all national electrotechnical committees (IEC National Committees). The A6t
international co-operation on all questions concerning standardization in the e
this end and in addition to other actlvmes IEC publlshes International 3 A ical Spefifications,
Technical Reports, t o

comprising
promote

the latter.

5) IEC provides no M
equipment decla

9) Attention is drawq to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights..IEC sha}V'not be held responsible for identifying any or all such patent rights.

International Standard CISPR 22 has been prepared by CISPR subcommittee I:
Electromagnetic compatibility of information technology equipment, multimedia equipment
and-receivers.

This consolidated version of CISPR 22 consists of the fifth edition (2005) [documents
CISPR/I/135A/FDIS and CISPR/I/148/RVD + CISPR/I/136/FDIS and CISPR/I/147/RVD], its

amendment 1 (2005) [documents CISPR/I/151/FDIS and CISPR/I/161/RVD] and its
amendment 2 (')ﬂﬂR) [dnmlmnnfe CISPR//A174/FDIS and CISPR/|/1 R')/R’\/n]

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 5.2.
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A vertical line in the margin shows where the base publication has been modified by
amendments 1 and 2.

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

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result 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* withdrawn,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.

@%
o
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INTRODUCTION

The scope is extended to the whole radio-frequency range from 9 kHz to 400 GHz, but limits
are formulated only in restricted frequency bands, which is considered sufficient to reach
adequate emission levels to protect radio broadcast and telecommunication services, and to

allow other apparatus to operate as intended at reasonable distance.

@%
o
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INFORMATION TECHNOLOGY EQUIPMENT -
RADIO DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

1 Scope and object

This International Standard applies to ITE as defined in 3.1.

Procedures are given for the measurement of the levels of spurious signg nerated by the

The following referenced documents are_i
dated references, only the ed|t|on cited

member countries of |

IEC 61000-4-6:2003,
measurement t
fields

CISPR 11:2003, « SCi and medical (ISM) radio-frequency equipment — Electro-

CISPR 13:200 3 VISIOF) broadcast receivers and associated equipment — Radio

CISPR 16-1-172003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part “1,/ Radio disturbance and immunity measuring apparatus — Measuring
apparatus

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 1

Amendment 1 (2004)

1 There exists a consolidated edition 1.1 (2004) including edition 1.0 and its Amendment 1.
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CISPR 16-1-4:2004, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Radiated disturbances

CISPR 16-2-3:2003, Specification for radio disturbance and immunity measuring apparatus and

disturbance measure;nents
Amendment 1 (2005)

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus and

methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in EMC
measurements

3 Definitions

For the purposes of this document the following definitions apply:

3.1
information technology equipment (ITE)
any equipment:

retrieval, transmission, processmg, 3
messages and which may be equ
for information transfer;

It includes, for example,
equipment and telecomm

Any equipment (or pa
mission and/or recepti
of this publicatio

NOTE Any equipment y
the ITU Radio Regulatjo

Equipment, for w cefequirements in the frequency range are explicitly formul-
ated in other o ications, are excluded from the scope of this publication.

3.2

equipment EUT)

representative
host unit(s).and is

nctionally interactive group of ITE (system) which includes one or more
&d for evaluation purposes

3.3

hostwunit

part of an ITE system or unit that provides the mechanical housing for modules, which may
contain radio-frequency sources, and may provide power distribution to other ITE. Power
distribution may be a.c., d.c., or both between the host unit(s) and modules or other ITE
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3.4
module
part of an ITE which provides a function and may contain radio-frequency sources

3.5

identical modules and ITE
modules and ITE produced in quantity and within normal manufacturing tolerances to a given
manufacturing specification

3.6

telecommunications/network port
point of connection for voice, data and signalling transfers intended to
dispersed systems via such means as direct connection to multi-use

onnect widely-
telecorymuhications

networks (ISDN), x-type digital subscriber lines (xDSL), etc.),
Ethernet, Token Ring, etc.) and similar networks

NOTE A port generally intended for interconnection of components of an \TE sy e
IEEE Standard 1284 (parallel printer), Universal Serial Bus (USB), IEEE Standaxd 1394

3.7
multifunction equipment
information technology equipment in Avhi

— a personal computer provig

3.8
total common mode i
TCM impedance
impedance betw
plane

3.9
arrangement
physical layout of
test area

3.10
configuration
mode of operation and other operational conditions of the EUT

3.1

associated equipment

AE

apparatus needed to help exercise the EUT. The associated equipment may be physically
located outside the test area
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4 Classification of ITE

ITE is subdivided into two categories denoted class A ITE and class B ITE.

4.1 Class BITE

Class B ITE is a category of apparatus which satisfies the class B ITE disturbance limits.

Class B ITE is intended primarily for use in the domestic environment and may include:

— equipment with no fixed place of use; for example, portable equipment powered by-built-in
batteries;

— telecommunication terminal equipment powered by a telecommunica

— personal computers and auxiliary connected equipment.

NOTE The domestic environment is an environment where the use of broadca
be expected within a distance of 10 m of the apparatus concerned.

reeeivers may

4.2 Class AITE

mits but not the class

Class A ITE is a category of all other ITE which satisfies
ini t the” following warning shall

B ITE limits. Such equipment should not be restrj i
be included in the instructions for use:(\

Warning \/
This is a class A product. In a domesti nt this product may cause radio inter-
re

CenVir
ference in which case the yser may b @%to dequate measures.

)7

5 Limits for conductedd nce atmains terminals
and teleco i

The equipment unde eet the limits in Tables 1 and 3 or 2 and 4, as appli-
cable, including the ayeragelimitand the quasi-peak limit when using, respectively, an average
detector recei eak detector receiver and measured in accordance with the
methods ither the voltage limits or the current limits in Table 3 or 4, as
applicab t axcept for the measurement method of C.1.3 where both limits shall
be met gedimithis met when using a quasi-peak detector receiver, the EUT shall be
deemed to imits and measurement with the average detector receiver is
unnecessary.

If the reading of the measuring receiver shows fluctuations close to the limit, the reading shall
be obsérved for at least 15 s at each measurement frequency; the higher reading shall be
recorded with the exception of any brief isolated high reading which shall be ignored.
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5.1 Limits of mains terminal disturbance voltage

Table 1 — Limits for conducted disturbance at the mains ports

of class A ITE
Limits
Frequency range dB(pV)
MHz
Quasi-peak Average
0,15 to 0,50 79 66
0,50 to 30 73 60
NOTE The lower limit shall apply at the transition frequency.
Table 2 — Limits for conducted disturbance at the s\por
of class B ITE
Frequency range dB@s\\
MHz \
Quasi-peak “Rve ge
0,15 to 0,50 661056 [ \to}e
0,50 to 5 56(\\//
5 to 30 AN A K) ./ 50

NOTE 1 The lower lim

range 0,15 MHz to 0,50

NOTE 2 The limit decreases li

it shall apply at t

rly with

MHz.

transition

quengies.

e’ logarithm of the frequency in the

D

mpnietric mode) disturbance

Table 3 — Li ommon mode (asymmetric mode) disturbance
at tele ports in the frequency range 0,15 MHz to 30 MHz
for class A equipment
\/ Voltage limits Current limits
Freq dB (uV) dB (UA)
Quasi-peak Average Quasi-peak Average
0,15 t\Q\ 97 to 87 84 to 74 53 to 43 40 to 30
0.5 to 30 87 74 43 30
NOTE/1 The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to
055 _MHz.

NOTE 2 The current and voltage disturbance limits are derived for use with an impedance stabilization
network (ISN) which presents a common mode (asymmetric mode) impedance of 150 Q to the
telecommunication port under test (conversion factor is 20 log,, 150 / | = 44 dB).

2) See 3.6.
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Table 4 — Limits of conducted common mode (asymmetric mode) disturbance
at telecommunication ports in the frequency range 0,15 MHz to 30 MHz
for class B equipment

Voltage limits

Current limits

Frequency range dB(uV) dBA)
MHz
Quasi-peak Average Quasi-peak Average
0,15t0 0,5 84 to 74 74 to 64 40 to 30 30 to 20
0,5 to 30 74 64 30 20
NOTE 1 The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.

NOTE 2 The current and voltage disturbance limits are derived for use with an impedance stabilization network
(ISN) which presents a common mode (asymmetric mode) impedance of 150 Q to the ommunijcation port
under test (conversion factor is 20 log,, 150 / | = 44 dB).

N

6 Limits for radiated disturbance

6.1 Limits below 1 GHz

The EUT shall meet the limits of Table 5 or Tabl
distance R in accordance with the methods describ

Quasi-peak limits
dB(uv/m)

40
47

er li tsh app at the transition frequency.
rovisions“may be required for cases where interference
occ s

Tabde —\Li}ts for radiated disturbance of class B ITE
at a measuring distance of 10 m

requency range Quasi-peak limits
MHz dB(pVv/m)
30 to 230 30
230 to 1 000 37

NOTE 1

occurs.

The lower limit shall apply at the transition frequency.
NOTE 2 Additional provisions may be required for cases where interference
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6.2 Limits above 1 GHz

The EUT shall meet the limits of Table 8 or Table 9 when measured in accordance with the

— 27 —

method described in Clause 10 and the conditional testing procedure described below.

Table 8 — Limits for radiated disturbance of Class A ITE
at a measurement distance of 3 m

Frequency range Average limit Peak limit
GHz dB(pV/m) dB(pV/im)
1to 3 56 76
3to6 60 0
NOTE The lower limit applies at the transition frequency.

Table 9 — Limits for radiated disturba
at a measurement distance

=3

Frequency range Average Iim|t I|m|t
GHz dB(pV/rﬁj\ dB(pV/m)
1t03 ( Q/\\ 6 ( \) ‘\/ 70
3106 g4 74

NOTE The lower limit applies at the tra@n freqﬁ\\,\ \

- Conditional testing yproce

The highest inte

within the EUT or on

nternal sources of the EUT is less than 108 MHz, the

up to 1 GHz.

If the highést frequerfcy of the internal sources of the EUT is between 500 MHz and 1 GHz, the
measurement shall only be made up to 5 GHz.

If the  highest frequency of the internal sources of the EUT is above 1 GHz, the measurement
shall be made up to 5 times the highest frequency or 6 GHz, whichever is less.
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7 Interpretation of CISPR radio disturbance limit

7.1 Significance of a CISPR limit

T-H1+—ACISPRtimmit s timmitwhich s Tecommendedto matiomatauthorities forimcorporationin
national publications, relevant legal regulations and official specifications. It is also recom-
mended that international organizations use these limits.

7.1.2 The significance of the limits for equipment shall be that, on a statistical basis, at least
80 % of the mass-produced equipment complies with the limits with at least 80 % confidence.

7.2 Application of limits in tests for conformity of equipment in serie§s production

7.2.1 Tests shall be made:

7.2.1.1 Either on a sample of equipment of the type using the of evaluation

set outin 7.2.3.
7.2.1.2 Or, for simplicity's sake, on one equipment on)y:

7.2.2 Subsequent tests are necessary from time i i taken at random from
production, especially in the case referreq to in

where
X is the arithmetic

k is the factor derived from tables of the non-central t-distribution which assures with 80 %
confidence that 80 % of the type is below the limit; the value of k depends on the sample
sizé mand is stated below.

The'quantities x,,, x, S, and L are expressed logarithmically: dB(uV), dB(uV/m) or dB(pW).

n:

3 4 5 6 7 8 9 10 11 12

k 2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 1,21 1,20

7.2.4 The banning of sales, or the withdrawal of a type approval, as a result of a dispute shall
be considered only after tests have been carried out using the statistical method of evaluation
in accordance with 7.2.1.1.
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8 General measurement conditions

8.1 Ambient noise

A tcbt bitc b;la“ pUIlllit d;btulbdllbcb fIUIII t;lc EUT tU bc dibtillguibhcd flUllI dIIIIUiCIIt IIU;DU. TiIU
suitability of the site in this respect can be determined by measuring the ambient noise levels
with the EUT inoperative and ensuring that the noise level is at least 6 dB below the limits
specified in Clauses 5 and 6.

If at certain frequency bands the ambient noise is not 6 dB below the specified limit, the
methods shown in 10.5 may be used to show compliance of the EUT to the specified limits|.

It is not necessary that the ambient noise level be 6 dB below the spegCiied I|m| where both
ambient noise and source disturbance combined do not exceed the ifi imit* Imthis case
the source emanation is considered to satisfy the specified limit. WR 3
noise and source disturbance exceed the specified limit, the EU

8.2 General arrangement

Where not specified herein, the EUT s
manner consistent with typical

possible. This arrangeme
cables/loads/devices s
EUT, and where practic

Where there are ;u

g the EUT depending upon the results of preliminary

tests. The numb additi s or wires of the same type should be limited to the
condition whe 2 _addition' ok another cable or wire does not significantly affect the emission
level, i.e. vafies le provided that the EUT remains compliant. The rationale for the
selection okth giliration and loading of ports shall be included in the test report

Interconnect
requirements.
disturbance.

should be of the type and length specified in the individual equipment
gth can be varied, the length shall be selected to produce maximum

If shielded or special cables are used during the tests to achieve compliance, then a note shall
betsincluded in the instruction manual advising of the need to use such cables.

Excess lengths of cables shall be bundled at the approximate centre of the cable with the
bundles 30 cm to 40 cm in length. If it is impractical to do so because of cable bulk or stiffness,
or because the testing is being done at a user installation, the disposition of the excess cable

Shall be precisely noted In the test report.
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Where there are multiple interface ports all of the same type, connecting a cable to just one of
that type of port is sufficient, provided it can be shown that the additional cables would not
significantly affect the results.

Any set of results shall be accompanied by a complete description of the cable and equipment

orientation so that results can be repeated. If specific conditions of use are required to meet
the limits, those conditions shall be specified and documented; for example cable length, cable
type, shielding and grounding. These conditions shall be included in the instructions to the
user.

Equipment which is populated with multiple modules (drawer, plug-in card, board, etc.) shall'be
tested with a mix and number representative of that used in a typical instglation. The(number
of additional boards or plug-in cards of the same type should be limited td the cendition"where
the addition of another board or plug-in card does not significantly affect’the emissian-level, i.e.

A system that consists of a number of separate units shall he konfigirgdXo forpra minimum
representative configuration. The number and mix of unit§ insludedin-the \test configuration

For a personal computer or a persong K , the minimum configuration

personal computer;
keyboard;
visual display unit;

d) external peripHecal ) i t types of available I/O protocols, such as serial,
parallel, etc.;

e) if the EUT has aKdedicate a’special-purpose device such as a mouse or joystick,
that device s i um configuration.

NOTE Items a) b) and/or some systems, be assembled in the same chassis. In no instance may items

a), b), c) mous , beNused as a replacement for item d).

For a point o , the minimum system consists of the following devices (to the

) active processo
b) cash drawer;

) keyboard(s);
d)—display units (operator and customer);
€) typical peripheral (bar code scanner);
f) handheld device (bar code scanner).

One module of each type shall be operative in each ITE evaluated in an EUT. For a system
EUT, one of each type of ITE that can be included in the possible system configuration shall be
included in the EUT.
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A unit of equipment which forms part of a system distributed over a wide area (such as data
processing terminals or workstations, or private branch telecommunication exchanges, etc.),
and which in itself may be a subsystem, may be tested independently of the host unit or
system. Distributed networks, for example a local area network, may be simulated on the test
site by lengths of cable and actual peripherals or remote network communications simulators

locatled atl a distance sulficient to ensure that they do not contribute 10 the measured level.

The results of an evaluation of EUTs having one of each type of module or ITE can be applied
to configurations having more than one of each of those modules or ITE. This is permissible
because it has been found that disturbances from identical modules or ITE (see 3.5) are
generally not additive in practice.

In the case of EUTs which functionally interact with other ITE, i i Wy IEEvthat is
dependent on a host unit for its power interface, either the actual interfaci simulators
may be used to provide representative operating conditions, provid ts of the
simulator can be isolated or identified. If an ITE is designed to be a Rosthuhit o , such
ITE may have to be connected in order that the host unit shall opé | conditions

It is important that any simulator used instead of an actua{(inte NTE properly represents
the electrical and, in some cases, the mechanical ¢ ISt e’ interfacing ITE,
especially RF signals and impedances. Following thi ilNpermit the results of

measurements of individual ITE to remain valid 3 pplsation and integration of

In the case of printed wiring board -a : separately marketed for the
enhancement of diverse host units, the PWBA SDN interface, CPU, adaptor cards,

units in whic * 8 sted and verified, and information enabling the user to identify
host units i F

Initial testing shall identify the frequency that has the highest disturbance relative to the limit.
This identification shall be performed whilst operating the EUT in typical modes of operation
and with“cable positions in a test arrangement that is representative of typical installation
practice.

The frequency of highest disturbance with respect to the limit shall be found by investigating
disturbances at a number of significant frequencies. This provides confidence that the probable
frequency of maximum disturbance has been found and that the associated cable, EUT
arrangement and mode of operation has been identified.

For initial testing, the EUT should be arranged in accordance with Figures 4 through 13 as
appropriate.
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Final measurements shall be conducted as in Clauses 9 and 10 for conducted and radiated
disturbances, respectively.

8.3 EUT arrangement

The EUT position relative to the ground reference plane shall be equivalent to that occurring in
use. Therefore, floor-standing equipment is placed on, but insulated from, a ground reference
plane, and tabletop equipment is placed on a non-conductive table.

Equipment designed for wall-mounted operation shall be tested as tabletop EUT. The
orientation of the equipment shall be consistent with normal installation practice.

standing operation shall be tested as tabletop equipment unless the
standing, then that arrangement shall be used.

The ends of signal cables attached to the EUT that are no
associated equipment should be terminated, if requiréd
impedance.

Associated equipment shall be installed i
this means that the associated equipme

Figures 4 throu@
The requirements

dimensions of ‘EU

All unjts_of equipment forming the system under test (includes the EUT as well as connected
peripherals and associated equipment or devices) shall be arranged such that a nominal 0,1 m
separation is achieved between the neighbouring units (see Figure 4). Where the units are
normally stacked, then they shall be placed directly on top of each other (for example a monitor
and desk-top PC) and placed at the rear of the arrangement (peripheral position 1 or 2 in
Figure 4).
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Ideally, the rear of the arrangement shall be flush with the back of the supporting tabletop
unless that would not be possible or typical of normal use. This may require the table to be
extended. If this is not possible, then the additional units may be placed around the sides of the
table as shown in Figure 4. Positions 1 and 2 shall be used for up to two additional units in
Figure 4. If more than two units are present, the test arrangement shall be chosen that

maintains as close as practical the 0,1 m spacing between units unless they are normally
located closer together.

Intra-unit cables shall be draped over the back of the table. If a cable hangs closer than 0,4 m
from the horizontal ground plane (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 at least 0,4 m above the horizontal ground
reference plane.

Cables of devices such as keyboards, mice, microphone etc. shall be p for normal

usage.

The arrangement of external power supply units shall be as follg

8 m, the external
baration from the

a) If the mains input cable of the external power supply unit i
power supply unit shall be placed on the tabletop, with
host unit.

c) If the external power supply unit is\incotpocatedlintonthe mains power plug, it shall be
placed on the tabletop. An extension cable shallN\be used between the external power
supply unit and the source of power . RSI0
such that it takes the most di 3 e external power supply unit and the
source of power.

In the above arrange

arranged on the letqp
EUT.

e EUT and the power accessory shall be
as other cables connecting components of the

but separz netallic contact with the ground reference plane by up to 15cm of |
insulation.

The cables*shall be insulated (by up to 15 cm) from the horizontal ground reference plane. If |
the equipment requires a dedicated ground connection, then this shall be provided and bonded
to the horizontal ground plane.

Intra-unit cables (between units forming the EUT or between the EUT and an associated
equipment) shall drape to, but remain insulated from, the horizontal ground reference plane.
Any excess shall either be folded at the cable centre into a bundle no longer than 0,4 m or
arranged in a serpentine fashion.
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If an intra-unit cable length is not long enough to drape to the horizontal ground reference
plane but drapes closer than 0,4 m, then the excess shall be folded at the cable centre into a
bundle no longer than 0,4 m. The bundle shall be positioned such that it is either 0,4 m above
the horizontal ground reference plane or at the height of the cable entry or connection point if
this is within 0,4 m of the horizontal ground reference plane (See Figures 8 and 11).

For equipment with a vertical cable riser, the number of risers shall be typical of installation
practice. Where the riser is made of non-conductive material, a minimum spacing of at least
0,2 m shall be maintained between the closest part of the equipment and the nearest vertical
cable. Where the riser structure is conductive, the minimum spacing of 0,2 m shall be between
the closest parts of the equipment and riser structure.

8.3.3 Combinations of tabletop and floor-standing equipment arrange

report. Suggested operational modes fgr some types

d%«inal) operating voltage range and typical load
s designed. Actual loads should be used

epresent the actual load with respect to its

8.4.1 Operatio multifunction equipment

Multifunction equipment which is subjected simultaneously to different clauses of this standard
and/or-other standards shall be tested with each function operated in isolation, if this can be
achieved without modifying the equipment internally. The equipment thus tested shall be
deemed to have complied with the requirements of all clauses/standards when each function
has satisfied the requirements of the relevant clause/standard. For example, a personal
computer with a broadcast reception function shall be tested with the broadcast reception
function inactivated according to CISPR 22 and then tested with only the broadcast recep-

F £ i - 4 al ol Fy olonDn 4.9 HY S H 'y ry lo£. i H
UUTTH TUTTCUUTT atllivalcUu aCLlululity U Uior i To, T Uic TUYUITPITITITU Lall UPTIralc ©aullt TUTrtGCuurt 1T
isolation under normal operation.
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For equipment which it is not practical to test with each function operated in isolation, or where
the isolation of a particular function would result in the equipment being unable to fulfil its
primary function, or where the simultaneous operation of several functions would result in
saving measurement time, the equipment shall be deemed to have complied if it meets the
provisions of the relevant clause/standard with the necessary functions operated. For example,

iT a personal computer with a broadcast reception function cannot operate the broadcast
reception function in isolation from the computing function, the personal computer may be
tested with the computing function and broadcast reception function activated according to
CISPR 22 and CISPR 13 with respect to these requirements.

Where an allowance is made excluding specific ports or frequencies in a standard, the
allowance may be made when relevant functions within multifunction equipment are-tested
against a different standard (e.g. excluding of fundamental and harmonjcs frequentcies of a
local oscillator during a measurement of equipment containing the broadcégst reception function

sources by changing the tuned reception frequency/channel.
Regardless of the above prescriptions,

— the measurement of disturbance voltage at the
excluded if the EUT has complied with the rele

— the measurement of disturbance po
has complied with the limits of radiated distur

— the measurement of radiated disturbance fi
excluded if all radiated disturbance %

ength of CISPR 22;
gth according to CISPR 13 may be

of CISPR 22.

using quasi-peak and average detector receivers as
may be incorporated in a single receiver, and measurements

average (detector receiver. In case of dispute, measurement with a quasi-peak detector
receiver will take precedence when measuring to the quasi-peak limits, and measurement
with anjaverage detector receiver will take precedence when measuring to the average limits
(seeAnnex B).
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9.2 Measuring receivers

The quasi-peak measuring receiver shall be in accordance with Clause 4 of CISPR 16-1-1.

Receivers with average detectors shall be in accordance with Clause 6 of CISPR 16-1-1, and

shall have a 6 dB bandwidth in accordance with Clause 4 of CISPR 16-1-1.

Receivers with peak detectors shall be in accordance with Clause 5 of CISPR 16-1-1 and shall
have a 6 dB bandwidth in accordance with Clause 4 of CISPR 16-1-1.

9.3 Artificial mains network (AMN)

An AMN is required to provide a defined impedance at high frequencies 2 ross the pewer feed
at the point of measurement of terminal voltage, and also to provide i

under test from the ambient noise on the power lines.

and between the neutral lead and the reference gro
the appropriate limits.

It may not be possible to measure at
caused by coupling from local broadca
filter may be inserted between the AMN and“\th

performed in a shielded enclosure T gomponents
3 ree
e Ny

filter should be enclosed i
measuring system. The réq
frequency of the measuxem

9.5.1 General
The mains cable of the unit being measured shall be connected to one artificial mains network
(AMN)."Where the EUT is a system, which is a collection of ITE with one or more host units,
and-each item has its own power cable, the point of connection for the AMN is determined by
the following rules:

a) Each power cable that is terminated in a power supply plug of a standard design
(IEC 60083 for example) shall be tested separately.
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b) Power cables or terminals that are not specified by the manufacturer to be connected via a
host unit shall be tested separately.

c) Power cables or field wiring terminals which are specified by the manufacturer to be
connected via a host unit or other power-supplying equipment shall be connected to that
host unit or other power-supplying equipment, and the terminals or cables of that host unit

or other power-supplying equipment are those considered for connection to the AMN and
tested.

d) Where a special connection is specified, the necessary hardware to effect the connection
shall be supplied by the manufacturer for the purpose of this test.

The AMN shall be placed 0,8 m from the boundary of the unit under test and bonded.to a
ground reference plane for AMNs mounted on top of the ground reference plane. This distance
is between the closest points of the AMN and the EUT. All other units oRthe EWT and
associated equipment shall be at least 0,8 m from the AMN.

either directly to the AMN or to an extended outlet that is mounje
plane and connected to the AMN For mains cable dlrectly

plane elevation above the AMN. When using an extended out efyattashed to the AMN, the
impedance requirement of the AMN shall be met 4t th ended \ouffét and the 0,8 m

folded at the centre into a bundle no longe 3 that s Iength is shortened to 1 m. If

the 1 m cable length cannot be achieved owing tQp cal limitations of the EUT arrangement,
the cable length shall be as near to 1 re the mains cable is not specified or
supplied by the manufactyréex,_a A1l be connected between the EUT and
AMN.

The power cables of all othér\uhy f N ipment under test shall be connected to a second
AMN, which is b%? : efere plane in the same way as the AMN for the unit
being measured. e soc et.outlet strip may be used to connect multiple power cables to
a single AMN provijde e/AMN is not exceeded. Alternatively, additional AMNs
may be used; in this\Cs distange between any AMN and any unit shall not be less than
0,8 m.

All telecg nd sighal ports must be correctly terminated using either an appropriate
associated or\ a representative termination during the measurement of the
conducted di \ t the mains. If an ISN is connected to a telecommunications port

L nt of conducted disturbances at the mains port, then the ISN receiver
port shall be terminatéd in 50 Q and the LCL shall be representative of the telecommunications
network-to-which that port attaches (for example CATS5).

If ISNs are used for measurements on telecom ports, they shall be nominally 0,8 m from the
EUT and bonded to a ground reference plane. Other units of the equipment under test shall be
at least 0,8 m from the ISN.
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Ground connections, where required for safety purposes, shall be connected to the reference
ground point of the AMN and, where not otherwise provided or specified by the manufacturer,
shall be of same length as the mains cable and run parallel to the mains connection at a
separation distance of not more than 0,1 m.

Other ground connections (for example for EMC purposes), either specified or supplied by the
manufacturer for connection to the same ultimate terminal as the safety ground connection,
shall also be connected to the reference ground of the AMN.

In case of dispute, tests shall be carried out as originally performed.

9.5.2 Tabletop equipment arrangement

The general conditions of 8.3.1 and 9.5.1 apply.

There are two alternative test arrangements.

1) The test is performed with a vertical ground reference plane.\The all placed on a
non-conductive table such that it is 0,8 m above the horizontal g arence plane. The
rear of the EUT shall be 0,4 m from the vertical groynad 3 THe vertical ground
reference plane shall be bonded to the horizoptal grotnd~reference plane. Hence the
AMN(s) and ISN(s) used can be bonded to eith d reference plane or
other metal planes regarded as the ground xample arrangements are
shown in Figure 5 (alternative 1a)

2) The test is performed with a horizontal grou ne (for example on an open
area test site (OATS) or in a scree UT shall be placed on a non-

It shall be recorhi dlternative is used for the measurement in the test
report.

Additionally:

*  AMN(s ay have toxbe positioned to the side of the table during tabletop testing to meet
the N shall be 0,8 m away from the EUT.

+ Signal IMbepositioned for their entire lengths, as far as possible, at a nominal
distance of\0,4 m\ from the ground reference plane (using a non-conductive fixture, if

necessary).
Additionally for alternative 2:

»_«lfvinterface cables would drape over the back of the table, the excess shall be folded at the
cable centre into a bundle no longer than 0,4 m, such that the bundle is on the table.

Example arrangements are shown in Figure 4 through Figure 7 inclusive.
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9.5.3 Floor-standing equipment arrangement

The general conditions of 8.3.2 and 9.5.1 apply.

Examples of arrangements are shown in Figure 8 and Figure 12.

9.5.4 Combinations of tabletop and floor-standing equipment arrangement

The test arrangement for the tabletop EUT shall be in accordance with 9.5.2.

The test arrangement for the floor-standing EUT shall be in accordance with 9.5.3.

Examples of arrangements are shown in Figure 9 and Figure 13.

9.6 Measurement of disturbances at telecommunication ports

signal can be
consideration to

controlled at the design stage of the interface tech
the factors discussed in Annex E.

9.6.1 Methods of conformance testing

or 4 when tested with the
documentation provided

In cases of dis
precedence for a r

al be‘supplied to the EUT via the AMN used when measuring the mains
e Yoltages according to 9.3.

Assessment 7 mode (asymmetric mode) current or voltage disturbances at
telecommunication_poyts for attachment of unscreened balanced pairs shall be performed with
the telecommunication port connected by a cable to an ISN; thus the ISN shall define the
commonymode termination impedance seen by the telecommunication port during the
disturbance measurements. The ISN shall allow normal operation of the EUT, and to this end
shall be interposed in the signal cable between the EUT and any auxiliary/associated
eguipment (AE) or load required to exercise the EUT.

It has not been possible to specify a generally applicable ISN, because the construction
depends on the configuration of the telecommunication port under test. Until a suitable ISN is

cpnr\ifimr’l for unbhalanced r\nhlnc, it is pnrmiﬂ'nd to connect such cabhles to an AE or 3 simulator

instead of an ISN. The actual load shall be reported and the common mode impedance shall be
measured and stated in the test report. In any case the EUT shall meet the limits in Tables 3
or 4 as applicable.
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Where a current probe is used it should be possible to attach it to the cable to be measured
without disconnecting the cable from its connections. The current probe must have a uniform
frequency response without resonances, and must be capable of operating without saturation
effects caused by the operating currents in the primary winding.

The current probe, if used, shall be mounted on the cable within 0,1 m distance of the ISN.
The insertion impedance of the current probe must be 1 Q maximum, see 5.1 of CISPR 16-1-2.

The ISN (calibrated including any and all adapters required to connect to the EUT and AE)
shall have the following properties:

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

5 MHz to<30“MHz

10 dB below the relevant disturbance limit.
The preferred isolation is:

« 150 kHz to 1,5 MHz > 35 dB to 55 dB, increasi
frequency

*+ 1,5 MHz to 30 MHz > 55 dB.

NOTE Isolation is the decoupling of compmon\mod
appearing at the EUT port of the ISN.

c)1)

f 2
75—10Iog10[1+(gj] dB

/+6 dB for f between 2 MHz and 30 MHz)

unscreened gnced pair cables.

The variation of the longitudinal conversion loss (LCL) with frequency f (MHz) shall be
defined by the following equation:

2
LCL(dB) =65-10 Iog10[1 +(£] ] dB

(£3 dB for f < 2 MHz, -3 dB/+4,5 dB for f between 2 MHz and 30 MHz)
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c)3) ISN for measurements at ports intended for connection to category 3 (or better)
unscreened balanced cables.

The variation of the longitudinal conversion loss (LCL) with frequency f (MHz) shall be
defined by the following equation:

2
LCL(dB)=55—10Iog1O[1+(§j] dB (+3 dB)

NOTE 1 The above specifications of LCL versus frequency are approximations, o
unscreened balanced cables in representative environments. The specification for (catego
c)3) is considered representative of the LCL of typical telecommunication accesg i

continuing study and open to future modification.

he LCL, %f)typical
3 cables (9.6.2
They are under

NOTE 2 The related uncertainty issues are currently under discussion and 2
be included here once this work is concluded.

d) The attenuation distortion or other deterioration of th
frequency band caused by the presence of the IS
operation of the EUT.

Definition: The voltage division f
is defined as:

where V., is the
presented to the

directly at the ygltage meas
The voltage

voltage measurir

d to the receiver voltage measured directly at the
It compared with the voltage limits in Table 3 or

In order tovmake reliable emission measurements representative of high LAN utilization 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 periodic and
pseudo-random messages in order to emulate realistic types of data transmission (e.g.
random: files compressed or encrypted; periodic: uncompressed graphic files, memory dumps,
screen updates, disk images). If the LAN maintains transmission during idle periods
measurements shall also be made during idle periods (see Clause E.3, [7]).

3) CISPR 16-3, Specification for radio disturbance and immunity measuring apparatus and methods — Part 3:
CISPR technical reports.
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9.6.3.1 Voltage measurement at balanced telecommunication ports intended for
connection to unscreened balanced pairs

When disturbance voltage measurements are performed, an ISN providing a voltage measuring
port suitable for connection to a measuring receiver while satisfying the telecommunication port

common maode termination Impedance requirements shall be used.

When disturbance voltage measurements are performed on a single unscreened balanced pair,
an adequate ISN for two wires shall be used; when performed on unscreened cables containing
two balanced pairs, an adequate ISN for four wires shall be used; when performed ©on
unscreened cables containing four balanced pairs, an adequate ISN for eight wires shall be
used (see Annex D).

The measurement method of C.1.1 shall be used.

For cables containing more than four balanced pairs, see 9.6.3.5.

9.6.3.2 Current measurements at balanced telecommunica
for connection to unscreened balanced pairs

The measurement méthod of C.1.3 or C.1.4 shall be used. At each frequency, the requirements
shall bermet either by using the method of C.1.3 or by using the method of C.1.4.

NOTE it is allowed to measure with method C.1.3 and then to measure with method C.1.4 only at frequencies for
which the limit is exceeded when using method C.1.3.

9.7 Recording of measurements

Of those disturbances above (L — 20 dB), where L is the limit level in logarithmic units, record

at least the disturbance levels and the frequencies of the six highest disturbances from each
mains port and each telecommunication port which comprise the EUT. For the mains port, the
current-carrying conductor for each disturbance shall be identified.

In addition, the test report shall include the value of the measurement uncertainty of the
measurement instrumentation and its associated connections used in performing the emission
tests. See Clause 11.
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10 Method of measurement of radiated disturbance

10.1 Measurement detectors

A + L [T ol bl H ! H H H 41 £
VICASUTCITICTILS  STidall DT TITautT WILIT a YYUasSI=pPCan TICdsuritty 1CLCivel 11T U1 TTeyucTIVy Tallyc

30 MHz to 1000 MHz.

To reduce the testing time, a peak measuring receiver may be used instead of a quasi-peak
measuring receiver. In case of dispute, measurement with a quasi-peak measuring receiver will
take precedence.

10.2 Measuring receiver below 1 GHz

The quasi-peak measuring receiver shall be in accordance with Cla
Receivers with peak detectors shall be in accordance with Clause 5
have a 6 dB bandwidth in accordance with Clause 4 of CISPR 161

10.3 Antenna below 1 GHz

NOTE Other antennas may be used, provid
an acceptable degree of accuracy.

10.3.1 Antenna-to-EUT distance

defined by an imaginar i describing a simple geometric configuration

encompassing the ibles and connecting ITE shall be included within
this boundary (so Fi

NOTE If the field-stren§ h cannot be made because of high ambient noise levels, or for
other reasons, measdrene 8 3 may be made at a closer distance, for example 3 m. An inverse

The antenna shall_be’adjusted between 1 m and 4 m in height above the ground plane for
maximum._meter reading at each test frequency.

10.3.3-/Antenna-to-EUT azimuth

Afntenna-to-EUT azimuth shall also be varied during the measurements to find the maximum
field-strength readings. For measurement purposes, it may be possible to rotate the EUT.
When this is not practicable the EUT remains in a fixed position, and measurements are made
around the EUT.

10.3.4 Antenna-to-EUT polarization

Antenna-to-EUT polarization (horizontal and vertical) shall be varied during the measurements
to find the maximum field-strength readings.
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10.4 Measurement site below 1 GHz
10.4.1 General

Test sites shall be validated by making site attenuation measurements for both horizontal and

yi Il 1 - s o 1.l - ) £ £ QO AALL e P aVaVaull W EN]
vertical poiariZatiorn meids 111 e 1mMeyuceTiCy TdliTyce U oU VITTZ 10 TUUU VITTZ.

The distance between the transmitting and receiving antennas shall be the same as the
distance used for the radiated disturbance tests of the EUT.

10.4.2 Site attenuation measurements

vertical site

A measurement site shall be considered acceptable if the horizonta
€ of>an ideal

attenuation measurements are within 4 dB of the theoretical site &z
site (see also CISPR 16-1-4).

10.4.3 Open-area test site

which construct|on material is primarily conduct|v.
horizontal metal ground plane described in 10.4.4
1 and 2.

largest measuring.ante
should be of [
wavelength at th g

may be required if ikfe

site attenuationmeasyrements described in Annex A meet the site attenuation requirements
of 10.4.2.

One eéxample of an alternative site is an absorber lined shielded room.

NOTE Annex A will be replaced by the corresponding procedure when specified in CISPR 16-1.
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10.5 EUT arrangement below 1 GHz
10.5.1 General

Mains cables shall drape to the ground reference plane. They shall then be routed to the mains

powerouttet:

The mains power outlet shall be bonded to, and should not protrude above, the ground
reference plane. If used, the AMN shall be installed under the ground reference plane.

10.5.2 Tabletop equipment arrangement

The general conditions of 8.3.1 and 10.5.1 shall apply.

The EUT shall be placed upon a non-conductive table 0,8 m ab ROT, al ground
reference plane (see 10.4.4) of the test site.

An example arrangement is shown in Figure 10.

10.5.3 Floor-standing equipment arrangement

The general conditions of 8.3.2 and 10.5.1 shall apply.

The test arrangement for tb
test arrangement for the fle

An example test arrang

10.6 Radiated e;s 6

The measurement megthod shall be as specified in 7.3 of CISPR 16-2-3.

The peak detector limits shall not be applied to disturbances produced by arcs or sparks that
are thigh voltage breakdown events. Such disturbances arise when ITE devices contain or
control mechanical switches that control current in inductors, or when ITE devices contain or
control subsystems that create static electricity (such as paper handling devices). The average
limits apply to disturbances from arcs or sparks, and both peak and average limits will apply to
other disturbances from such ITE devices.
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10.7 Recording of measurements

Of those disturbances above (L — 20 dB), where L is the limit level in logarithmic units, record
at least the disturbance levels and the frequencies of the six highest disturbances. Record the
antenna polarization for each reported disturbance.

In addition, the test report shall include the value of the measurement uncertainty of the
measurement instrumentation and its associated connections used in performing the emission
tests. See Clause 11.

10.8 Measurement in the presence of high ambient signals

In general, the ambient signals should not exceed the limit. Radiated emanations from\the EUT

(measured values
be interpolated frg

on the curve desc
the ambient «@;
c) Another possibili

10 m from the(E

This form*of compliance verification is specific to the installation site, since the site
characteristics affect the measurement. Additional type-tested and compliant ITE may be
added to the installed system without invalidating the compliance status of the site.

This method of measurement may not be applicable for compliance verification of physically
very large ITE (such as some telecommunication centre equipment). For such equipment,
methods of measurement and limits are under consideration.
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11 Measurement uncertainty

The results of measurements of emissions from ITE shall reference the measurement
instrumentation uncertainty considerations contained in CISPR 16-4-2.

Determining compliance with the limits in this standard shall be based on the results of the
compliance measurement, not taking into account measurement instrumentation uncertainty.
However the measurement uncertainty of the measurement instrumentation and its associated
connections between the various instruments in the measurement chain shall be calculated
and both the measurement results and the calculated uncertainty shall appear in the 'test
report.

NOTE For in situ measurements, the contribution of uncertainty due to the site iise sluded* from the

uncertainty calculation.

Table 7 — Acronyms used in figures

AE Associated equipment

.
AMN Artificial mains netwé{ \
EUT Equipment unm X

ISN Impedance sfabili§ation

network /\

R

—

“-K—.._____._.-———“

Boundary of area defined by an ellipse JEC 1 262/97

Volume above earth to be free of reflecting objects.

NOTE Characteristics of test site described further in 10.4. See also Clause 6 for the value of R.

Figure 1 — Test site
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N
\ ‘[ Test antenna

\
|
I
[
[
|
I
|

in 10.3.1.

S f

Antenna Qg> 2 a

<—§—>

IEC 1 264/97

D =d+ 2m, where dis the maximum test unit dimension
W =a+ 2m, where ais the maximum antenna dimension
L=3mor10m

Figure 3 — Minimum size of metal ground plane
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Vertical ground reference plane (conducted only — alternative 1)

04 m

Non-conductive table

Peripheral
1

Monitor

Peripheral
2

e flush with

L W e _'*
1
1
Peripheral . |
i
1

[EJy App———

Exteynd table for
or€ peripherals
if needed

IEC 466/05



https://iecnorm.com/api/?name=db881b87a24e67d87cdf598ef335876c

CISPR 22 © IEC:2005+A1:2005+A2:2006 - 73 —

01m Non-conductive table
Rear of EUT to be flush with —
rear of table top 1
N l
2 % 0,8 mto
4 ,\\7 hd VJ\E_,/ | hd ground
W \ plane
AE Ve
/|
r 0,8m
v \
AMMel——T 1
)" "/Current probe
- ISN B O’I m Termination g,?*\/

Bonded to horizontal
e ground plane 0,4 m to vertical grou

reference plan
-~ /
6 IEC 467/05

Figure 5 — Example testarr < nt.fortabletop equipment
j at - alternative 1a)

izontal.

Vertical ground reference plane

Non-conductive table

o 0,1m
Rear of EUT {0 be flush y I
with rear bte top

Cugrent'prob E(El 08mto

floor or
ISN » “ove o | h 0,8m
height

|

=0
3
o
X7\
— o
|

0,4 m Termination
Bonded tq,.v'értical l
ground feference plane L /7 L
= e Vertical ground 0,4 m to vertical ground Bonded to vertical ground
reference plane reference plane reference plane

IEC 468/05

Figure 6 — Example test arrangement for tabletop equipment
(conducted emission measurement — alternative 1b)
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AE < 0,8 m &r
Non-conductive
f supporting material
N\
I 04m e
0,1m
Current
ISN probe
Non-
AMN nductive
ta
(N
R, NANANN
Bonded to horizontal ground 0.4mto \ \)
reference plane 4 ’ mination
rizontal ground
AMN reference plane

IEC 469/05

Figure 7 — Example testarrange
(conducted emis
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| Use typical spacing

N AN

TANCTINA

\% U “
\ K} % /Current probe /
7T 7 Termination
/ Connector height 0,81 —
< om
........... AE

AMN AR ;§

IEC 470/05

(conducted emission measurement)
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Non-conductive
table
Rear of EUT to be flush with .
rear of table top Typical
\ spacing
e m——
[ I
Bonded to horizontal ground v %"
reference plane
0,8m
b AL
-z \ Termination
- - B -
7
04m ¥ =8 - AMN
\ c ’/ 1
Current onr)ector 7
probe height
0O4mtov ) Bondeg to horizontal
referénce plane Insylation
ground reference
//\ '_'_ptane
Vertical ground reference plane IEC 471/05
Figure 9 — Example test arnran combinations of equipment
&n}xct\e e ion rement)
N \\) Non-conductive table
-
0,8 m
__y__
o IEC 472/05

Figure 10 — Example test arrangement for tabletop equipment
(radiated emission measurement)
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/

0,4m
L8 T
¢ —_— 4= = mﬁ § NN ._:",}_:[T;?:“
o 2 o NG ) O T
! | \ | i | / N '"f oy Y -""?.-_
A — - C— - = - e Al T
i R B A AT 0 O A TR e 2 H N T
K e -k vt s’ N iy T R R ey Y LT A i o
Al e S PN A D e oW TR a5 ¥l & iy
" ;‘:1: *"’" ‘o“.’d.. o "E (o .:“_'_”q’ o Ny e i % P i & ¥ .h
A e LR TR g e e ; BN !
Insulation Conhgector Termination
L heigh

Power cables o ® /@ IEC 473/05
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’\ Typical heights |
N ] <
7| : MRASNWE
p : Cable tray and supports : S
IS
/| ilo2m
Mains cable Mains cable \
: AMN AMN :
ISN IS\

> //‘ “\\ 7 Taae, RN

ISNs and AMNSs shall be bofded to

the ground reference plane.
These shall be removed or placed under the gro
reference plane for radiated tests (see subclause

etal ground plane (top of
turntable and top of stationary
portion of test site)

1/0O cables to remote pei and/e iary equipment. These cables
j rect impedance Elevation view

\\ Cable rack

EUT EUT
e v
0,8m ‘
1 0.8 m Insulation
SN ISN [\ _~
0,1m 01m

Current probe
(conducted only)

Plan view

IEC 474/05

Figure 12 — Example test arrangement for floor-standing equipment with vertical riser
and overhead cables (radiated and conducted emission measurement)
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Typical spacing

— )
— |
I :
' i
» '
!
29/ @] !
N [T 1T N
<‘
0,8m K
N3
0,4m N
g
v || h 4 .
Connector height
nsulation
IEC 475/05
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Annex A
(normative)

Site attenuation measurements
of alternative test sites

A.1 Method of measurement of site attenuation

The transmit antenna shall be moved within a volume in both horizontal and_vertical
polarizations (see Clause A.2, reference [2]) as shown in Figure A.1/ Thexrecommended
minimum volume includes lateral positions defined by a 1 m x 1,5 m
rotated about its centre, and vertical extremities defined by typical A

following conditions:
a) the expected@

b) the tip of the tya

re m forward of the turntable centre and towards the receiving antenna (lying
e measurement axis, drawn between the turntable centre and the receive

2) a position 0,
on a line, that is
antenna);

3) a pesition 0,75 m behind the turntable centre and away from the receiving antenna, unless
this position is more than 1 m from the nearest vertical dielectric interface (see Note 2);

4Y) the two positions 0,75 m on each side of centre (lying on a line drawn through the centre
and normal to a line between the turntable centre and the receive antenna).

Normalized site attenuation (NSA) vertical polarization measurements shall be performed with

the transmit and receive antenna separation held constant, using Table A.1. The receive
antenna shall be moved to the nearest location maintaining the appropriate distance, and along
a line towards the turntable centre.

Assuming a maximum EUT height of 1,5 m, a minimum of four vertically polarized measure-
ments are required (four positions in a horizontal plane at one height) (see Figure A.2a).



https://iecnorm.com/api/?name=db881b87a24e67d87cdf598ef335876c

CISPR 22 © IEC:2005+A1:2005+A2:2006 — 89 —

A.1.2 Horizontal polarization

For NSA horizontal polarization measurements, two transmit heights shall be investigated. The
lower height of the antenna shall be 1 m to the centre of the antenna, and the upper height
shall be 2 m to the centre of the antenna (see Table A.1). The following positions shall be

measured at bothantenna heights:

1) the exact centre of the turntable;
2) a position 0,75 m forward of the turntable centre and towards the receiving antenna;

3) a position 0,75 m behind the turntable centre and away from the receiving antenna unless
this position is more than 1 m from the nearest vertical dielectric interface (see Note 2);

he antenna will

two positions on either side of the turntable centre so that the tip of

Assuming that the maximum horizontal extensi 3 is 1,5 m, the minimum required
number of horizontally polarized antenna S is four (two positions in the horizontal

NOTE 1 For sites without turntables, al| 8ES hir€" refer to the centre of the 1 m by 1,5 m test-table
surface.

e at that location (see Clause A.2, reference [3]). When
tion measurement is required.
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Table A.1 — Normalized site attenuation (Ay (dB)) for
recommended geometries with broadband antennas

Polarization Horizontal Vertical
R I\m) 3 3 10 10 30 30 3 3 10 10 30
h, (m) 1 2 1 2 1 2 1 1,5 1 1,5 1
h, (m) 1t04 [ 1to4 | 1to04 | 1to4 | 1to4 | 1to4 | 1to4 | 1to4 | 1104 | 1tod | 1to 4
f (MHz) A, (dB)
30 158 | 11,0 | 208 | 241 | 477 | 417 | 82| 93| 167 ] 169 | 260
35 134 | 88| 271 | 216 | 450 | 39,1 69 | 80| 154 156247
40 113 | 70| 249 | 194 | 427 | 368 | 58| 70 142\ e | 235
45 9,4 55| 229 | 175 | 407 | 347 49 | | el ™ea | 225
50 78 | 42| 211 | 159 | 388 | 329 | 40 [\sANe2 125 | 216
60 5,0 22| 180 | 131 | 357 | 208 a6 A7 [H110 | 200
70 28 | o6 | 155 109 | 330 | 272 [ 2| \oa| 97| 187
80 09 | 07| 133] 92| 307 | 208 06 N2 3| 86| 175
90 07| 18| 14| 78| 287 |/230 03 25| 73| 76| 165
100 20| -28 9.7 67 | 269 \2/1>2/ 0.7 19 6,4 6.8 | 156
120 42| 4| 70| o] 238 P 18d)|\Osl 13| 49| sa| 140
125 47 | -47 64 | e N\231 [Xaz.6N 16 05| 46 51| 13,6
140 60| 58| 48| /35| 2npK 138 | 18| 15| 37| 43| 127
150 67 | -, 39 | \29 ONMZ | 18| 26| 31| 38| 121
160 74 | 67 1 2 |O4wdoy A3s | 17| 37| 26| 34| 115
175 -8,3 Né; 2,0 1\z @%2,4 14| -49| 20| 29| 108
180 86 |\-7.2 IR M6 | 120 | 13| 53 1.8 27| 105
200 ol S [N ooy b3 152 | 106 | 36| 67 1,0 2,1 9,6
250 117 s N/ N7 | 116 | 78| 77| 01| 05| 03| 77
300 g8\ ™23 83 /33| 87| 61|-105]-100] 15| 19| 62
400 il | \ed ol| 58| 45| 35| -140|-126| 41| 50| 39
500, "\ N-133 187 V79 | 76 | 18 16 | —164 | 151 | 67| -72 | 21
600 NER <183 | 95| 93| 00 00 |-163|-169| 87| -90| o8
700 5206 N-197 | 108 | 106 | 1.3 | 1.4 | 184 | 184 [ -102 | 104 | 03
800 2137 208 | -120 | -11,8 | —25 | 25 | 20,0 | =19,3 | 11,5 | —116 | 1,1
900 225 | —218 | —12.8 | —129 | 35 | —35 | 213 | 204 | 12,6 | 127 | -1.7
1000 235 | 227 | -13.8 | -13.8 | 45 | -45 | -224 | 21,4 | 136 | —136 | -3.6

NOTE These data apply to antennas that have at least 250 mm of groundplane clearance when the centre of the
antenna is 1 m above the ground plane in vertical polarization.
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Scanned 1 mtod4m
in height

Antenna to be relocated | -
to maintain constant ~ --——.»:l"

distance R A

Figure A.1a — Typical antenna positions for a

Scanned 1 mto 4
in height

Antenna to be relocated - | v

to maintain constant  — <
L ' R p = Periphery of EUT as it is rotated
P through 360°

h1=1mand2m

R = Distance maintained between the vertical
projection of the centre of the transmit and

receive antennas
IEC 1303/93

Figure A.1b — Typical antenna positions for alternate site NSA measurements in the horizontal polarization

Figure A.1 — Typical antenna positions for alternate site NSA measurements
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Scanned Tmtodm
in height T

Antenna to be relocated
to maintain constant
distance A

Figure A.2a - in the vertical polarization for

Typical antenna positions for a
r t and rear boundary of the

in height

to maintain constant 4 v g
distance R e -
N ,//// A S R
P 0,75 m
R = Distance maintained between the vertical
projection of the centre of the transmit and
receive antennas
IEC 130593
. ™ it ot ie £ e it NGA it b s bt
rlgulr: RV = lyplbdl diTiTITa PUSTUVUITTS TUT AdlleTiialtc ST INOA TTTTASUTTITITITS 11T aic veruudarl puilali«ativlint 101

a volume not to exceed 1 m depth, 1,5 m width and 1,5 m height and rear boundary of the
volume greater than 1 m from the closest material that may cause undesirable reflections

Figure A.2 — Antenna positions for alternate site measurements
for minimum recommended volume
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Annex B
(normative)

Decision tree for peak detector measurements

If using a peak measuring receiver to reduce the testing time when performing conducted
disturbance measurements at the mains or the telecommunication ports in the frequency range
150 kHz to 30 MHz, the following decision tree is used to determine a final pass/fail judgement.

Spectrum analyzers or receivers provided with RF preselectors which aufomatisally.follow the

frequency being scanned by the spectrum analyzer or receiver should

Yes

PK detector

PK < AVG limit ?

AN

< QRimit ?

QP detector

Figure B.1 — Decision tree for peak detector measurements

Yes No
QP < QP limit ?
Yes G No
AVG detector
Yes No
AVG < AVG limit ?
Pass Fail
IEC 1273/97

PK Peak

QP Quasi-peak

AVG Average
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Annex C
(normative)

Possible test set-ups for common mode measurements

C.1 Introduction

Annex C describes the measurement methods that can be used to measure the |[TCM
conducted emission of telecom lines as required in this standard. Dependiy the cable type,
different methods can be used, each with its advantages and disadvaniag e-informative
Annex F.)

For unscreened single and double balanced pairs, the IS ) shall be used
For other types of cables (screened and unscreened), the SCH in [IEC 61000-4-6
can be used, as far as such CDNs are available and a S ari operate normally

with the CDN inserted into the cable connected to/the E ) of the CDN shall not

In some cases, an appropr able, or the operation of the system is
affected by the insertion 0 lons for measurement without dedicated
CDN/ISNs are therefp C.1.2 to C.1.4 describe the possible
alternatives.

When a CDN in@ P0-4-6 is used to make measurements of conducted
emissions in accorda ith vdard, the CDN should be calibrated to ensure that its

LCL performance e requirements given for the ISNs described in this

standard.

* Connect CON/I o’reference groundplane.

+ If voltage measd endjis used, measure voltage at the measurement port of the CDN/ISN,
correct adding the CDN/ISN voltage division factor defined in 9.6.2 €), and

ge limit.

» If current measurement is used, measure current with the current probe and compare to the
current’limit.

* 1t is not necessary to apply the voltage and the current limit if a CDN/ISN is used. A 50 Q
[oad has to be connected to the measurement port of the CDN/ISN during the current
measurement.
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Current probe

EUT (if applied)
CDN/ISN AE

40cm" 2)

10 cm No restriction
— on length

80 cm
~ i IEC 1274/97

AE = Associated equipment
EUT = Equipment under test

) Distance to the reference groundplane (vertical or horizontal).
2) Distance to the reference groundplane is not critical.

Figure C.1 — Using CDNs described in

Cc.1.2 Using a 150 Q load to the outside

* Break the in
ground.

the EUT.

+ Voltage measurepient is also possible either in parallel with the 150 Q resistor with a high
impedance probe, or by using a "50 Q to 150 Q adaptor" described in IEC 61000-4-6
as1560 Q load, and applying the appropriate correction factor (9,6 dB in case of the "50 Q to
150°Q adaptor").
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Connection to the outside

grl:)rgzm surface of the shield
EUT AE
10 cm ]
‘ Ferrites

Yy v

No restriction on

30 cm to 80 cm 10 cm length
< >« > IEC 1275/97
AE = Associated equipment
EUT = Equipment under test

) Distance to the reference groundplane (vertical or horizontal).

2) Distance to the reference groundplane is not critical.

Figure C.2 — Using a 150 Q load to the outside surfe 7 situ CDN/ISN")

Capacitive voltage
probing

) AE
Ferrites
(optional)
— T
) — ) ,
40 cm )

30 cm to 80 cm No restriction on length
< > ———

IEC 1276/97

AE = Associated equipment
EUT = Equipment under test
1)
2)

Distance to the reference groundplane (vertical or horizontal).

Pt Pt £ el ; " e }
Uistarivc U Uic TCiTrTiive yruuriupianc 1o ot uititdr.

Figure C.3 — Using a combination of current probe and capacitive voltage probe
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Cc1.4 Using no shield connection to ground and no ISN

If the method in C.1.4 is combined with the method of C.1.3, it is possible to use the
advantages of both methods, without suffering too much from the disadvantages.

First measure the EUT with method C.1.3. If the results are below the limits, the EUT is
deemed to comply with the limits. If the emissions at one or more frequencies exceed the limits
with method C.1.3, it is possible to measure those and only those frequencies with method
C.1.4. Method C.1.3 is used in this combination as a method to select the frequencies that
need further measurement with the more time-consuming but more precise method C.1.4.

* Apply ferrite material.
* By preliminary measurement, determine the frequencies emitted by the|EUT.

Ferrites

B
b

No restriction on length

< > ———
IEC 1277/97

AE = Associated equipment
EUT = Equipment under test

)" Distance to the reference groundplane (vertical or horizontal).
2) Distance to the reference groundplane is not critical.

Figure C.4 — Using no shield connection to ground and no ISN

C.1.5 Flowchart for selecting test method

The flowchart for the selection of the test method (see Figure C.6) is applied to different ports
(unscreened twisted pair, screened twisted pair, coax, ac power etc.). In cases where different
types of cables are acceptable, for example screened (STP) or unscreened (UTP), both shall
be tested for compliance with the standard.
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C.2 Measurement of cable, ferrite and AE common mode impedance

+ Calibrate the "drive" and measurement probe 50 Q system (see Figure C.5). Insert a drive
voltage (V) from a signal generator into the "drive" probe and record the resulting current

(T;)n the measurement probe.
*+  Remove the cable from the EUT and short it to ground at the EUT end (see Figure C.5).
* Apply the same drive voltage (V) to the cable with the same "drive" probe.

* Measure the current with the same measurement probe and calculate the common mode
impedance of the cable, ferrite and AE combination by comparing the current (/,) readlby
the measurement probe with that in the first step (common mode impedange = 50 x4/ I,).
For example, if I, is half /;, then the common mode impedance is 100

« This TCM impedance measurement technique should be used o idhe e following
conditions
The loop length (circumference) in the 50 Q calibration fixturg™s e+10%
of the total loop length in Figure C.4 and both loop lengths sho pan 1,25 m
These conditions are necessary to minimise loop r hat could affect the
impedance measurement and increase measurement u e of the following two
methods is used to measure the TCM impedance
Method 1: Connect an impedance analyzer to th e EUT port under test
at the switch shown in Figure C.4. Connec analyzer between the cable
attached to the EUT port undep/te e, ground plane. The EUT is
disconnected for this measureme es inxthe cable attached to the EUT port
under test are connected together at afe connected to the |mpedance

Method 2: Using a n
measure the commpn v The ratio of the voltage to the current on
the cable attached 5 A t, as measured with the network analyzer,
defines the TGM il . This''measyrement test set-up is similar to that shown in
Figure F.4. <>
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50 Q
-V +
I —
—_—
‘ Measurement probe
Drive
probe ’ \ ﬂ e
Current
probes I
4]

Signal generator

Receiver

Network analyser /§
\/ﬁ

IEC 1278/97
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Start of process

Is the EUT port a

+

P s ki "
tetecommuntcattonportas

defined in clause 3.6 ?

No test required

Yes
v
‘ Select port type ‘

Unscreened Screened or
balanced pairs coaxial

!

N :
(\ .
Use method \ methoddefined in m}ky
sure\yoltags.and curent

defined in

Section 9.3 \

Note The method of
C.1.4 can be used at all
\/ frequencies if desired.
/\?\ v
Yes limits Apply voltage and current limits
No : abﬁe 1o0r2 of Table 3 or 4

Isan ISN
available according
to Annex D through
which the EUT will
operate?

Isan ISN
available according
t0 9.6.2 through
which the EUT will
operate?

is

CDN as detailed
in IEC 61000-4-6
available through which
the EUT will
operate?,

Yes

< Voltage
l and current Limits
Does the met at all frequencies? >— Yes -
CDN's LCL excee
the requirements of
No 9.6.2 fo)
approprigte cab
categony? No
Ye (\
etween 150 Q d
e the sistor and AE. . common mode
ocess for “Other impedance toward No—x
rt Wy pe; Measure the common the AE
mode impedance toward <150 Q
| A\ | the AE using the method
vy { \ defined in C.2 and vos
Use method defined iM9.6.3. ensure that the v
impedance is
and C.1.1 to measue voitage >>150 O
or . Measure non-compliant
use method dfined in 9.6 Measure the voltage or frequencies using method
and £.1.1teme sureWnt current 9 defined in C.1.4
- \ C.14
For Ports CO”W y
-Category 6 F:ablez_ or bettel ) [S] Use method Apply ferites to cable
asdefihed in 9.6.2 ¢) defined in C.1.1 to
-Category 5 cable or better, use IS measure voltage ‘Measure the common mode
as.defined in 9.6.2 ¢)? or current |m_peda_nce using the_ metho_d
-Category 3 cable or better, use IS| defined in C.2 and adjust ferrite
as defined in 9.6.2 0)3’ such that impedance is
“For “poorly” balanced cable, use 150Q+20Q
ISN as defined in 9.6.2 ¢)* Measure current
A
i Apply voltage or
current limits of
Apply voltage or current Table 3 or 4
limits of Table 3 or 4 ‘ Apply current limits of
3 TabfeSors
&) \

»{ End of Process |«
IEC 1350/04

Figure C.6 — Flowchart for selecting test method
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Annex D
(informative)

Schematic diagrams of examples of impedance

stabilization networks (ISN)
¥7
ISN metal case
ISN
L1
YN
e YN
EUT Balanced pair /\ A
IR
|
| C C
Zcat m
|
|

1

C=47F
R=2000Q

L2 =2 x 38

IEC 1129/03

NOTE 2 Zcat rep
in9.6.2c)1)-4).

esents\the unbalance network required to adjust the LCL of the ISN to the values specified

Figure D.1 — ISN for use with unscreened single balanced pairs
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ISN metal case

ISN
L1=5x14mH for 1 or 2 pairs L2=4x1,4mH
o .f\/\ PY ./\f\ 0
Balanced pair 2
O , ./Y\ ® ./\/\ o)
EUT } AE
O } ./\/\ ./\/\ 0
\
Balanced pair 1 \
\
, /YN Y
o . 1 T . O
\ | C C C C
Rd Rd
Zcat Zcat
[ ]
\ \
I R1 L3 L.
100 Q
Rx
50 Q
C=82nF
L3=2x3,1mH
L4=2x3,1mH
Rd =390 Q
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input
L3 and L4 provide a transverse inductance across 4.x 3 12,4 mH
IEC 1130/03

NOTE 1 Nominal voltage division factor defined in

J.62e) = .
NOTE 2 Zcat represents the u K to adjust the LCL of the ISN to the values specified

in9.6.2c)1)—4).
NOTE 3 This ISN can be

neor twoyunscreened balanced pairs
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ISN metal case

ISN
L1=9x14mH for 1, 2, 3 or 4 pairs L2=8x14mH

E

©;
Balanced pnir 4

)
)

O

O

Balanced pair 3

EUT

Balanced pair 2

C=82nF
Rd =390 Q
AE = Associated equipme

EUT = Equipment under te:

Rx = Receiver inp
L3,L4,L5and L6 = ,

L3, L4, L5, and L6, prowd
IEC 113103

NOTE 2 balance network required to adjust the LCL of the ISN to the values specified in

NOTE 3 This ISH g used to measure common mode disturbances equally well on a single unscreened
by ee or four unscreened balanced pairs.

Figure D.3 — ISN with high longitudinal conversion loss (LCL) for use with
one, two, three, or four unscreened balanced pairs



https://iecnorm.com/api/?name=db881b87a24e67d87cdf598ef335876c

CISPR 22 © IEC:2005+A1:2005+A2:2006 — 121 —

ISN metal case

ISN for 2 pairs L1

O
Balanced pair 2

EUT © f

AE

O O O O

< i
Balanced pair 1 |
O

*

|

2 x Zcat D

|

€L

CA=33nF

Ra =576 Q

Rb=6Q

Rc=44Q

L1=4x7mH

AE = Associated equipment

EUT = Equipment under test

Rx = Receiver input IEC 1132/03

9.6.2¢c) 1) — 4).

WARNING This IS d to.xpeasure/common mode disturbances on unscreened pair cables
connected to teleco } s

Figure D.4 - IS source matching network at the voltage measuring
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ISN metal case

ISN for 2 pairs L1
0 ° A S O
Balanced pair 2 PN
O ® L r Y 4 O
EUT ? ° AE
0 I /Y YN N
Balanced pair 1 i T ¢ A~
" R R
| | N 4 xCa
2 x Zcat D 4 xRa
|
4 L
Rx
Ca=33nF 00
Ra =400 Q
L1=4x7mH

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

C 1133/03

NOTE 1 Nominal voltage division factor defin

NOTE 2 Zcat represents the unbalance netwotk required f the ISN to the values specified in
9.6.2¢c) 1) - 4).

WARNING This ISN must not be used to q de disturbances on unscreened pair cables

connected to telecommunication ports that emp
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ISN metal case

ISN for 4 pairs L1

O

Balanced pair 4

D O

Balanced pair 3

EUT

o O

Balanced pair 2

(OO

Balanced pair 1

o

N

X

N

2
FC-e
-9

Ca=33nF
Ra=1152 Q
Rb=6Q
Rc=44Q
L1=8x7mH
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input

IEC 1134/03

NOTE 1 Nominal voltage diyision fagto \ .6R e) = 34 dB.
NOTE 2 Zcat repr the retydired to adjust the LCL of the ISN to the values specified in

9.6.2 c) 1) — 4).

WARNING This ISN
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