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SC CIS/I/Publication CISPR 22 (2008), Sixth edition/I-SH 01

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

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by CISPR subcommittee |: Electromagnetic
compatibility of information technology equipment, multimedia equipme receivers, of
IEC technical committee CISPR: International special committee on radi6

The text of this interpretation sheet is based on the following documents;

ISH Report on vot\m\g x

CISPR/I/299/ISH CISPR/I@ZM \
N\

Full information on the voting for the approval of thi
report on voting indicated in the above table.

ation~shegt can be found in the

Introduction:
At the CISPR SC | plena g i " ober 2007, a decision was taken to set the
maintenance date~for iti to 2012. As a result the work identified within
CISPR/1/1279/M |
SC | WG3 it was de

e'time being. At the subsequent meeting of CISPR
ms within the MCR would benefit now from further
clarification and an\i i eet would be helpful to users of the standard, with the

CISPR SC < pes’ that these clarifications will be of use to users and especially
i CISPR 22, Edition 6.0. The document is based on the comments

Interpretation:

1. Selection of Average detector

CISPR 22 defines limits for radiated emissions at frequencies between 1 GHz and 6 GHz with
respect to both average and peak detectors. CISPR 16-1-1 defines two types of Average
detector for use above 1 GHz. For the limits given in CISPR 22 the appropriate average
detector is the linear average detector defined in 6.4.1 of CISPR 16-1-1:2006 with its
Amendments 1:2006 and 2:2007.

Documents
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2. Measurement of conducted emissions on cabinets containing multiple items of
equipment

Where the EUT is a cabinet or rack that contains multiple items of equipment that are
powered from an AC power distribution strip and where the AC power distribution strip is an
integral part of the EUT as declared by the manufacturer, the AC power line conducted
emissions should be measured on the input cable of power distribution strip that leaves the
cabinet or rack, not the power cables from the individual items of equipment. This is
consistent with the requirements in 9.5.1 paragraph 1 and sub paragraph c).

@%
S
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SC CIS I/Publication CISPR 22:2008, Sixth edition/I-SH 02

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

INTERPRETATION SHEET 2

This interpretation sheet has been prepared by CISPR subcommittee |: Electromagnetic
compatibility of information technology equipment, multimedia equipmery d receivers, of
IEC technical committee CISPR: International special committee on radio ence.

The text of this interpretation sheet is based on the following docu

ISH Report on vot%Qg

CISPR/1//323/1SH CISPR/I ZGM\ ‘
N\

Full information on the voting for the approval of thi
report on voting indicated in the above table.

ation~sheet can be found in the

Introduction

The first draft of an ion—sheet CISPR/I/290/DC addressed the 3 items, however it
was clear fro 9 ) eceived (CISPR/I/293A/INF) that further work was required on

This information~does ‘not change the standard; it serves only to clarify the points noted.

CISPR SC | WG3 hopes that these clarifications will be of use to users and especially
laboratories testing to CISPR 22:2008 (Edition 6.0).

Selection of ISN for unscreened balanced multi-pair cables
Subclause 9.6.3.1 of CISPR 22 states that:

“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)”

Therefore the selection of ISN is based on the number of pairs physically in the cable, not the
number of pairs actually used by the interface in question. Documents

April 2010 ICS 33.100.10 Document Sharing Hub
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However, selection of a suitable ISN design from the examples given in Annex D requires
further consideration. The ISN designs given in Figures D.4 to D.7 are only appropriate for
use where all of the balanced pairs in the cable are ‘active’ and hence their use requires a
more detailed knowledge of the EUT port being tested. The ISN designs given in Figures D.1
to D.3 have no such limitation and are better suited to applications where the actual use of
the pairs is unknown.

The ISN designs given in Figures D.2 and D.3 are also suitable for measurements on
unscreened cables containing fewer balanced pairs than the maximum number of pairs the
ISN is designed for (see example 2).

The following definitions have been developed to help in determining what should be

considered an ‘active’ pair of conductors:

equipment frame/chassis.

NOTE These circuits include such applications as "Power over

d in-Eigu '

‘active’, may result in a significant error ime ured emissions. It is therefore important
e \ ich_of th igns given in the annexes their particular

ISNs are based. From.this\theylcan then determing if they need to establish the number of

‘active’ pairs within th 3 vhether their ISNs are suitable for the port

being measured orwhe gsurement technique needs to be used.

Example 1:

The EUT has an Ethernet port to which either a CAT 5 or 6 cable is connected. Typically
these cables have four pairs requiring use of a four pair ISN. Transmission using 1000Base-T
Ethernet protocol uses all four pairs of a typical cable. Transmission using 10Base-T and 100
Base-T Ethernet protocol uses only two of the four pairs for communication. One of the
following ISNs could therefore be used:

1) ISN as shown in Figure D.3, or

2) ISN as shown in Figures D.6 or D.7 if it is known that all the pairs within the cable are
‘active’. This would be the case if a 1000BaseT Ethernet protocol were being used.
These ISNs would also be suitable for 10BaseT or 100BaseT protocol if the unused
pairs have controlled terminations in the EUT port by design, making all pairs ‘active’
from an EMC perspective.

Should an EUT with an Ethernet port be provided with a cable that contains only 2 Sirs within
it, then any of the following types of ISN could be used: D2, D3, D4 or D5. ocuments
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Example 2:

The EUT has a single ADSL port and is provided with a cable containing 2 pairs. ADSL is a
single pair system so only 1 pair is active. The following ISNs could be used:

1) ISN as shown in Figure D.2 or D.3.

Cable length between ISN and EUT when measuring telecommunication ports

Subclause 9.5.1 of CISPR 22 requires that the distance between the ISN and the EUT be
nominally 0.8m and also clause 9.5.2 states that:

r as>possible, at a
-conductive

“Signal cables shall be positioned for their entire lengths, as fa
nominal distance of 0,4 m from the ground reference plane (usin
fixture, if necessary).”

Measurements have shown that non-inductive bundling able can result in

slightly higher emission levels measured at the ISN.

cation port and the ISN
bundle any excess, while

Documents
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SC CIS/I/Publication CISPR 22 (2008), Sixth edition/I-SH 03

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

INTERPRETATION SHEET 3

T3his interpretation sheet has been prepared by subcommittee |: Electromagnetic compatibility
of information technology equipment, multimedia equipment and receivers, of IEC technical
committee CISPR: International special committee on radio interference.

The text of this interpretation sheet is based on the following documen

ISH Report on vo@'{g
CISPR/1/402/ISH CISPR/I//AL@SQ? . \

Full information on the voting for the approval of thi sheet can be found in the

report on voting indicated in the above table.

Introduction:

CISPR SC | WG3 hop ¢ clarifications will be of use to users and especially
laboratories testi S dition 6.0 or Edition 5. The document is based on the

Figure C.5 provides_a flowchart to correctly identify the process and limits for measuring
conducted emissions on a telecommunications port.

The first question to be answered is “Is the EUT port a telecommunications port as defined in
clause 3.6?7” The following interpretation assumes the response to this first question is “yes”.

The intention of the next part of the flow chart is to relate the telecommunication port being
measured to the type of cable or network to which it is to be connected. The purpose here is
to guide the user to the appropriate test method(s) that are defined in the standard for these
cable/network types.

The user should determine which of the options given best describes the type of cable or
network that the telecommunication port is ultimately connected to. The following
interpretations provide further guidance on the cable or network options given:

Documents
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“Unscreened balanced pair’ should be interpreted as a cable or network consisting of a single
pair or multiple pairs of balanced unscreened twisted pair conductors, for example those
categorized as CAT5, CATG6 etc in accordance with ANSI/TIA/EIA-568-A.

“Screened or Coaxial” should be interpreted as a cable or network where there is an outer
metallic foil or braid that encompasses all the other conductors within the cable.

“Mains” should be interpreted as any cable or network that is intended to carry AC mains
power, whether or not it carries other signals; generally these contain 2 or 3 untwisted
conductors.

covered by the
be directed to
alanced pair

“Other” should be interpreted as a cable or network whose definition is po
other three definitions. You will note that within the flowchart the user mayj
this option when suitable test methods do not exist within the Un
option.

»
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

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

FOREWORD

all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other actlvmes IEC publlshes International 3

Technical Reports,

promote

the latter.

5) IEC provides no_ farking procedure to ™
equipment decl grmitywi

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shal'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 sixth edition of CISPR 22 cancels and replaces the fifth edition published in 2005, its
Amendment 1 (2005) and Amendment 2 (2006).This edition constitutes a minor revision.

The document CISPR/I/265/FDIS, circulated to the National Committees as Amendment 3, led
to the publication of the new edition.
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The text of this standard is based on the fifth edition, Amendment 1, Amendment 2 and the
following documents:

FDIS Report on voting
CISPR/1/265/FDIS CISPR/1/271/RVD

Full information on the voting for the approval of this standard 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.

ndments will
eb\site under
At this date,

The committee has decided that the contents of the base publication and|its am
remain unchanged until the maintenance result date indicated on thie 1EC
"http://webstore.iec.ch" in the data related to the specific i
the publication will be

» reconfirmed;

* withdrawn;

+ replaced by a revised edition; or
+ amended.

The contents of the interpretation sh
have been included in this copy.

il 2010) and 3 (April 2012)
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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.

@%
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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 signals generated by the

IEC 61000-4-6:2003,

measurement techaiq
fields1 <>
Amendment 1 (20

Amendment 2 (2006)

CISPR 11:2003, /ndustria i 7 and medical (ISM) radio-frequency equipment — Electro-
magnetic d/s urbance ch stics — Limits and methods of measurement?

d and television broadcast receivers and associated equipment — Radio

Amendment 2 (206

CISPR 16-1-1:2006, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus4

Amendment 1 (2006)

Amendment 2 (2007)

1 There exists a consolidated edition 2.2 (2006) including edition 2.0, its Amendment 1 (2004) and its
Amendment 2 (2006).

2 There exists a consolidated edition 4.1 (2004) including edition 4.0 and its Amendment 1 (2004).

3 There exists a consolidated edition 4.2 (2006) including edition 4.0, its Amendment 1 (2003) and its
Amendment 2 (2006).

4 There exists a consolidated edition 2.2 (2007) including edition 2.0, its Amendment 1 (2006) and its

Amendment 2 (2007).
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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)

CISPR 16-1-4:2007, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Radiated disturbances®6

CISPR 16-2-3:2006, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

methods — Part 4-2: Uncertainties, statistics and limit modelli
measurements

3 Definitions
For the purposes of this document the following definjtions apg

3.1
information technology equipment
any equipment:

b) with a rated supply

It includes, for eXa '
equipment and telecommunication

] tch R nction of radio transmission and/or reception according to the definitions of
the ITU Radio Reg iohs fulfil the national radio regulations, whether or not this publication is also valid.

or_ which\all*disturbance requirements in the frequency range are explicitly formul-
or CISPR publications, are excluded from the scope of this publication.

Equipment,
ated in other IE

3.2

equipment under test (EUT)

representative ITE or functionally interactive group of ITE (system) which includes one or more
host unit(s) and is used for evaluation purposes

3.3

host unit

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

5 There exists a consolidated edition 1.2 (2006) including edition 1.0, its Amendment 1 (2004) and its
Amendment 2 (2006).

6  There exists a consolidated edition 2.1 (2008) including edition 2.0 and its Amendment 1 (2007).
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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 interconnect widely-
dispersed systems via such means as direct connection to multi-user/telecemmunications
networks (e.g. public switched telecommunications networks (PSTN) integrated services digital

IEEE Standard 1284 (parallel printer), Universal Serial Bus (USB), IEEE Standard 1394{Fire Wire’), etc.) and used
m length, ofNeable connected to it), is not

3.7
multifunction equipment
information technology equipment in

— a personal computer provided with a telecommunicationfunt and/or broadcast reception function;
— a personal computer provid i i

3.8
total common mode i

TCM impedance
impedance bet

plane

NOTE The complete{cable of the circuit, the ground plane as the other wire of the circuit. The
TCM wave is the transmission“mode of eleetrical energy, which can lead to radiation of electrical energy if the cable
is exposed in thé real ap ice versa, this is also the dominant mode, which results from exposition of the

3.9
arrangemen

physical layout of\the
test area

EUT that includes connected peripherals/associated equipment within the

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

4 Classification of ITE

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

— personal computers and auxiliary connected equipment.

NOTE The domestic environment is an environment where the use of broadcast radio and television receivers may
be expected within a distance of 10 m of the apparatus concerned.

4.2 Class AITE

Class A ITE is a category of all other ITE which satisfies the class A NE |
B ITE limits. Such equipment should not be restricted in its sale bu follo
be included in the instructions for use:

varning shall

This is a class A product. In a domestic environment/thi may cause radio inter-
ference in which case the user may be required /to\tak easures.

Warning

The equipment under tes in Tables 1 and 3 or 2 and 4, as appli-
cable, including the av i-peak limit when using, respectively, an average
detector receiver and| qus eceiver and measured in accordance with the
methods describe ge limits or the current limits in Table 3 or 4, as
applicable, shall surement method of C.1.3 where both limits shall
be met. If the averag ing a quasi-peak detector receiver, the EUT shall be
deemed to mee measurement with the average detector receiver is
unnecessary.

If the read neasuring/receiver shows fluctuations close to the limit, the reading shall
be obse 5 s at each measurement frequency; the higher reading shall be

recorded with_thexexeeption of any brief isolated high reading which shall be ignored.

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(nV)
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.
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Table 2 — Limits for conducted disturbance at the mains ports

of class B ITE
Limits
Frequency range dB(uv)
MHz
Quasi-peak Average
0,15 to 0,50 66 to 56 56 to 46
0,50to 5 56 46
5to 30 60 50
NOTE 1 The lower limit shall apply at the transition frequencies.
NOTE 2 The limit decreases linearly with the logarithm of the frequency in the
range 0,15 MHz to 0,50 MHz.

5.2 Limits of conducted common mode (asymmetric mode)
at telecommunication ports 7)

Table 3 — Limits of conducted common mode {asymme isturbance
at telecommunication ports in the frequ nc , to 30 MHz

Volitage li U Current limits
Frequel\?:ly range dB ( V dB (MA)
z

Quasi- peak rag \—Q/uasi-peak Average
0,150 0,5 97t087 [ 8\4\to 4 53 to 43 40 to 30
0,5 to 30 43 30

NOTE 1 The limits decr
0,5 MHz.
NOTE 2 The current fand\y, i i re derived for use with an impedance stabilization

network (ISN) (asymmetric mode) impedance of 150 Q to the
telecommunication i

Table 4 — i cted common mode (asymmetric mode) disturbance
at te ecommunicati s in the frequency range 0,15 MHz to 30 MHz
for class B equipment

Voltage limits Current limits
Fred X dB(nV) dB(nA)
Quasi-peak Average Quasi-peak Average
0,15 to O, 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 telecommunication port
under test (conversion factor is 20 log,, 150 / | = 44 dB).

7) See 3.6.
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6 Limits for radiated disturbance

6.1 Limits below 1 GHz

The EUT shall meet the limits of Table 5 or Table 6 when measured at the measuring
distance R in accordance with the methods described in Clause 10. If the reading on the
measuring receiver shows fluctuations close to the limit, the reading shall be observed for at
least 15 s at each measurement frequency; the highest reading shall be recorded, with the
exception of any brief isolated high reading, which shall be ignored.

Table 5 — Limits for radiated disturbance of class A ITE
at a measuring distance of 10 m

Frequency range

Quasi-peak limit

b

MHz dB(uVv/m) (\
30 to 230 40 <
230 to 1 000

NOTE 1

occurs

The lower limit shall apply at the transition frequ
NOTE 2 Additional provisions may be required for ere\ interfer

Table 6 — Limits for radlated

atam

in d|t

mc ssBITE
ce of

Frequency range

QMeak limits

MHz dB(uV/m)
300 230 \ \ 30
2§o\to\1\éo P\ 37

NOTE 1

NOT
occurs.

ppl Mnsition frequency.

ay required for cases where interference

able 7 — Limits for radiated disturbance of Class A ITE
at a measurement distance of 3 m

Frequency range Average limit Peak limit
GHz dB(uV/m) dB(uV/m)
1to3 56 76
3to6 60 80

NOTE The lower limit applies at the transition frequency.

Full document details: CISPR 22 2008 RLV
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Table 8 — Limits for radiated disturbance of Class B ITE
at a measurement distance of 3 m

Frequency range Average limit Peak limit
GHz dB(pV/m) dB(pV/im)
1to 3 50 70
3to6 54 74
NOTE The lower limit applies at the transition frequency.

« Conditional testing procedure:

The highest internal source of an EUT is defined as the highest fré
within the EUT or on which the EUT operates or tunes.

If the highest frequency of the internal sources of the
measurement shall only be made up to 1 GHz.

If the highest frequency of the internal
measurement shall only be made up to

T is above 1 GHz, the measurement
GHz, whichever is less.

8§ recommended to national authorities for incorporation in
egal regulations and official specifications. It is also recom-
ations use these limits.

7.1.1 A CISPR limiti
national publi€atio
mended that

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 series production

7.2.1 Tests shall be made:

7.2.1.1 Either on a sample of equipment of the type using the statistical method of evaluation
set out in 7.2.3.

7.2.1.2 Or, for simplicity's sake, on one equipment only.

7.2.2 Subsequent tests are necessary from time to time on equipment taken at random from
production, especially in the case referred to in 7.2.1.2.

7.2.3 Statistically assessed compliance with limits shall be made as follows:

Documents

Document Sharing Hub

Full document details: CISPR 22 2008 RLV


http://avadocuments2026.com/doc/cispr-22-2008-rlv
http://avadocuments2026.com/doc/cispr-22-2008-rlv

CISPR 22 © IEC:2008 - 15—

This test shall be performed on a sample of not less than five and not more than 12 items of
the type. If, in exceptional circumstances, five items are not available, a sample of four or three
shall be used. Compliance is judged from the following relationship:

X+kS, < L

where
X is the arithmetic mean of the measured value of n items in the sample

Sh = 1_ Z:(Xn_)_()2

X,, is the value of the individual item

n
L is the appropriate limit

k is the factor derived from tables of the non-central t-distributio
size n and is stated below.

The quantities x,,, x, S, and L are expressed logarithmically’

n’

n 3 4 5 6 7 8 \9\\ 10 11 12
K

2,04 1,69

7.2.4 The banning of sales, or the withdrav as a result of a dispute shall
be considered only after tests have been\carrie i tatistical method of evaluation

8.1 Ambient noise

A test site shall @i i the EUT to be distinguished from ambient noise. The
suitability of the site ' ct’can be determined by measuring the ambient noise levels
with the EUT inopera ensuring that the noise level is at least 6 dB below the limits
specified in ClI

If at certa the ambient noise is not 6 dB below the specified limit, the
method 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 specified limit where both
ambient noise and source disturbance combined do not exceed the specified limit. In this case
the source emanation is considered to satisfy the specified limit. Where the combined ambient
noise and source disturbance exceed the specified limit, the EUT shall not be judged to fail the
specified limit unless it is demonstrated that, at any measurement frequency for which the limit
is exceeded, two conditions are met:

a) the ambient noise level is at least 6 dB below the source disturbance plus ambient noise
level,
b) the ambient noise level is at least 4,8 dB below the specified limit.

8.2 General arrangement

Where not specified herein, the EUT shall be configured, installed, arranged and operated in a
manner consistent with typical applications. Where the manufacturer has specified or
recommended an installation practice, this shall be used in the test arrangement, where
possible. This arrangement shall be typical of normal installation practice. Interface
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cables/loads/devices shall be connected to at least one of each type of interface port of the
EUT, and where practical, each cable shall be terminated in a device typical of actual usage.

Where there are multiple interface ports of the same type, additional interconnecting cables/
loads/devices may have to be added to the EUT depending upon the results of preliminary
tests. The number of additional cables or wires of the same type should be limited to the
condition where the addition of another cable or wire does not significantly affect the emission
level, i.e. varies less than 2 dB, provided that the EUT remains compliant. The rationale for the
selection of the configuration and loading of ports shall be included in the test report.

Interconnecting cables should be of the type and length specified in the individual equipment
requirements. If the length can be varied, the length shall be selected to produce maximum
disturbance.

bundles 30 cm to 40 cm in length. If it is impractical to do
or because the testing is being done at a user installation

user.

Equipment Whic@
tested with a mix and

e same type should be limited to the condition where

the addition of anether I dlug-in card does not significantly affect the emission level, i.e.
varies less than ided that the EUT remains compliant. The rationale used for
selecting the\aumb of’modules should be stated in the test report.

representative~configuration. The number and mix of units included in the test configuration
shall normally be>representative of that used in a typical installation. The rationale used for
selecting units should be stated in the test report.

Examples of a minimum representative configuration follow.

For a personal computer or a personal computer peripheral, the minimum configuration
consists of the following device grouped and tested together:

a) personal computer;
b) keyboard;

c) visual display unit;
)

o

external peripheral for each of two different types of available 1/O protocols, such as serial,
parallel, etc.;

e) if the EUT has a dedicated port for a special-purpose device such as a mouse or joystick,
that device shall be part of the minimum configuration.
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NOTE Items a), b) and/or c) may, in some systems, be assembled in the same chassis. In no instance may items
a), b), c), mouse or joystick controls, be used as a replacement for item d).

For a point of sale terminal, the minimum system consists of the following devices (to the
extent applicable) grouped and tested together:

VY

active processor (till);

O

)

) cash drawer;
) keyboard(s);
)
)

Q O

display units (operator and customer);

D

typical peripheral (bar code scanner);

—h

) handheld device (bar code scanner).

included in the EUT.

A unit of equipment which forms part of a system distrib
processing terminals or workstations, or private branch

In the case of EUTs

dependent on a hest unit for i
may be used t’& oVid
simulator can be is0lz O

with other ITE, including any ITE that is
e, either the actual interfacing ITE or simulators
perating conditions, provided the effects of the
ITE is designed to be a host unit to other ITE, such

ITE may have to bex¢cq i at the host unit shall operate under normal conditions.
It is importa used instead of an actual interfacing ITE properly represents
the electrical an ases, the mechanical characteristics of the interfacing ITE,

the ITE with
manufacturers.

In the case of printed wiring board assemblies (PWBA), separately marketed for the
enhancement of diverse host units, the PWBA (such as ISDN interface, CPU, adaptor cards,
etc.) shall be tested in at least one appropriate representative host unit of the PWBA
manufacturer's choice so as to ensure compliance of the PWBA with the entire population of
hosts in which it is intended to be installed.

The host shall be a typical compliant production sample.
PWBA intended to be class B shall not be tested in hosts which are class A.

The accompanying documentation of the PWBA shall include information regarding the host
units in which the PWBA was tested and verified, and information enabling the user to identify
host units in which the PWBA will achieve compliance with the classification (A or B).
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8.2.1 Determination of maximum emission arrangement(s)

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 Figuypé
appropriate.

4. through 13 as

Final measurements shall be conducted as in Clauses 9 and 10 f
disturbances, respectively.

8.3 EUT arrangement

use. Therefore, floor-standing equipment is placed
plane, and tabletop equipment is placed on a non

The ends of sig
associated equipmen erminated, if required, using the correct terminating

impedance.
Telecom cab ections to associated equipment located outside the test area
shall drape to\the floog, v'be routed to the place where they leave the test site

this means tha he associated equipment is located on the test site, it shall be arranged using
the same conditions applicable for the EUT (for example, distance from ground plane and
insulation from the ground plane if floor standing, layout of cabling etc.).

NOTE Specific ground plane requirements are given in 9.4 for conducted disturbance measurements and in 10.4.4
for radiated disturbance measurements, and in 9.5 and 10.5 where they may relate to particular test arrangements.

Figures 4 through Figure 13 are examples of test arrangements and provide guidance only.
The requirements stated in the text take precedence.

8.3.1 Tabletop arrangement

The general conditions of 8.3 apply.

Equipment intended for tabletop use shall be placed on a non-conductive table. The size of the
table will nominally be 1,5m x 1,0 m but may ultimately be dependent on the horizontal
dimensions of EUT.
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All units 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).

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.

usage.

a) If the mains input cable of the externa
power supply unit shall be placed on-tt
host unit.

b) If the external power

c) If the externa - isN\incorporated into the mains power plug, it shall be
placed on t ion~cable shall be used between the external power
supply unit an S he extension cable should be connected in a manner

such that it tak ' path between the external power supply unit and the

In the abov e cable between the EUT and the power accessory shall be
arranged on t same manner as other cables connecting components of the
EUT.

The general conditions of 8.3 apply.

The EUT shall be placed on the horizontal ground reference plane, orientated for normal use,
but separated from metallic 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

operating voltage range and typical load
s” designed. Actual loads should be used
epresent the actual load with respect to its

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-
tion function activated according to CISPR 13, if the equipment can operate each function in
isolation under normal operation.

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,
if 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
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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 harmonics frequencies of a
local oscillator during a measurement of equipment containing the broadcast reception function
according to CISPR 22). In the same way special terminations may be needed, e.g. during the
measurements according to CISPR 22, the antenna port of a broadcast receiver shall be
terminated by a non-inductive resistor equal to the value of the nominal impedance for the port.

NOTE Disturbances caused by the local oscillator can be distinguished from disturbances caused by other
sources by changing the tuned reception frequency/channel.

Regardless of the above prescriptions,

— the measurement of disturbance voltage at the mains port acca

excluded if all radiated disturbances from the EU
of CISPR 22.

9 Method of measurement of c
and telecommunication ports

9.1 Measurement detectors

To reduce testing
average detecto
receiver will
with an avers
(see Annge

measuring to the quasi-peak limits, and measurement
r will take precedence when measuring to the average limits

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 across the power feed

at the point of measurement of terminal voltage, and also to provide isolation of the circuit
under test from the ambient noise on the power lines.

A network with a nominal impedance (50 Q/50 yH or 50 Q/50 yH + 5 Q) as defined in 4.3 of
CISPR 16-1-2 shall be utilized.
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Conducted disturbances shall be measured between the phase lead and the reference ground,
and between the neutral lead and the reference ground. Both measured values shall be within
the appropriate limits.

It may not be possible to measure at some frequencies because of conducted ambient noise
caused by coupling from local broadcast service fields. A suitable additional radio-frequency
fiter may be inserted between the AMN and the mains supply, or measurements may be
performed in a shielded enclosure. The components forming the additional radio-frequency
filter should be enclosed in a metallic screen directly connected to the reference ground of the
measuring system. The requirements for the impedance of the AMN should be satisfied at the
frequency of the measurement, with the additional radio-frequency filter connected.

9.4 Ground reference plane

A vertical or horizontal ground reference plane shall extend at
projection of the test arrangement, but shall nevertheless have a mi

9.5 EUT arrangement

9.5.1 General

host unit sha@
c) Power cables™ar Ai

connected via 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 of the EUT and
associated equipment shall be at least 0,8 m from the AMN.

Optionally, for AMNs mounted beneath the ground plane, the mains cable connection can be
either directly to the AMN or to an extended outlet that is mounted at the surface of the ground
plane and connected to the AMN. For mains cable directly connected to AMNs below the
ground plane, the 0,8 m separation is between the closest point of the EUT and the ground
plane elevation above the AMN. When using an extended outlet attached to the AMN, the
impedance requirement of the AMN shall be met at the extended outlet and the 0,8 m
separation distance shall be between the closest point of the EUT and the point where the EUT
mains cable is connected to the extended outlet.

Where the mains cable supplied by the manufacturer is longer than 1 m, the excess should be
folded at the centre into a bundle no longer than 0,4 m, so that its length is shortened to 1 m. If
the 1 m cable length cannot be achieved owing to physical limitations of the EUT arrangement,
the cable length shall be as near to 1 m as possible. Where the mains cable is not E@'@uiments
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supplied by the manufacturer, a mains cable of 1 m shall be connected between the EUT and
AMN.

The power cables of all other units of the equipment under test shall be connected to a second
AMN, which is bonded to the ground reference plane in the same way as the AMN for the unit
being measured. A multiple socket outlet strip may be used to connect multiple power cables to
a single AMN provided the rating of the AMN is not exceeded. Alternatively, additional AMNs
may be used; in this case, the distance between any AMN and any unit shall not be less than
0,8 m.

All telecommunication and signal ports must be correctly terminated using either an appropriate
associated equipment or a representative termination during the measurement of the
conducted disturbances at the mains. If an ISN is connected to a telegommunications port
during the measurement of conducted disturbances at the mains port,then the\ISN receiver
port shall be terminated in 50 Q and the LCL shall be representative o nications
network to which that port attaches (for example CATS5).

rear of the EUT s II be 0,4 m from the vertical ground reference plane. The vertical ground
reference plane_shall be bonded to the horizontal ground reference plane. Hence the
AMN(s) and ISN(S) used can be bonded to either the vertical ground reference plane or
other metal planes regarded as the ground reference plane. Example arrangements are
shown in Figure 5 (alternative 1a) and Figure 6 (alternative 1b).

2) The test is performed with a horizontal ground reference plane (for example on an open
area test site (OATS) or in a screened enclosure). The EUT shall be placed on a non-
conductive table such that it is 0,4 m above the horizontal ground reference plane. An
example arrangement is shown in Figure 7.

In all cases, the EUT shall be at least 0,8 m from any other metal surface or ground plane,
which is not part of the EUT or associated equipment.

It shall be recorded which test arrangement alternative is used for the measurement in the test
report.
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Additionally:

+ AMN(s) may have to be positioned to the side of the table during tabletop testing to meet
the criterion that the AMN shall be 0,8 m away from the EUT.

+ Signal cables shall be positioned 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:

» If interface 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.

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

9.6 Measurement of di

The purpose of the
telecommunicati S
disturbances. The
controlled at the de

current probe ant.a voltage probe in accordance with 9.6.3.5. Note that LCL is undefined using
the measurement méthod of 9.6.3.5.

The manufacturer shall demonstrate that the equipment does not exceed the limits of Tables 3
or 4 when tested using the cable category specified by the equipment documentation provided
to the user.

9.6.2 Impedance Stabilization Network (ISN)

The mains voltage shall be supplied to the EUT via the AMN used when measuring the mains
terminal disturbance voltages according to 9.3.

Assessment of common mode (asymmetric mode) current or voltage disturbances at
telecommunication ports 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
common mode termination impedance seen by the telecommunication port during the
disturbance measurements. The ISN shall allow normal operation of the EUT, and_to this end
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shall be interposed in the signal cable between the EUT and any auxiliary/associated
equipment (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
specified for unbalanced cables, screened or unscreened cables with more than four (4)
balanced pairs, it is permitted to connect such cables to an AE or a simulator instead of an
ISN. The actual load shall be reported in the test report. In any case the EUT shall meet the
limits in Tables 3 or 4 as applicable.

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 operati thout saturation
effects caused by the operating currents in the primary winding.

+ 150 kHz to 1,5
frequency
+ 1,5MHzt v

NOTE Isolation Jis

c)1)

defined by the following equation:

2
LCL(dB)= 75—10Iog10[1+(£j ] dB

(£3 dB for f < 2 MHz, -3 dB/+6 dB for f between 2 MHz and 30 MHz)

c)2) ISN for measurements at ports intended for connection to category 5 (or better)
unscreened balanced 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—10Iog10[1+(£]] dB
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(£3 dB for f< 2 MHz, -3 dB/+4,5 dB for f between 2 MHz and 30 MHz)

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—10Iog10[1+(£j] dB (+3 dB)

NOTE 1 The above specifications of LCL versus frequency are approximations o e L of typical

unscreened balanced cables in representative environments. The specification\fo (9.6.2
c)3) is considered representative of the LCL of typical telecommunication aeces ey are under
continuing study and open to future modification.

NOTE 2 The related uncertainty issues are currently under discussion and a re R 16-3 8) will

be included here once this work is concluded.

d) The attenuation distortion or other deterioration of
frequency band caused by the presence of the ISI ' antly affect the normal
operation of the EUT.

e) The voltage division factor is defin

Definition: The voltage division factor ©
is defined as:

where V., is the aring across the common mode impedance
presented to the E i mp is the resulting receiver voltage measured
directly at the guri

The voltage divisi ' ' e added to the receiver voltage measured directly at the
voltage meas ) and the xesult compared with the voltage limits in Table 3 or
Table 4, as applic cy of the voltage division factor shall be £1 dB.

ecommunication ports

The EUT shall be in accordance with Figures 4 through 9 for tabletop equipment, floor-
standing equipment, and combined floor-standing equipment and tabletop equipment.

In order to make 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]).

8) 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 mode 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.

The measurement method of C.1.3 shall be used. An appropriate cable shall be used to
connect the EUT to the AE. At each frequency of interest, the requirements of C.1.3 shall be
met. The type of cable used to connect the EUT to the AE and the length of that cable shall be
recorded in the test report.

Measurement procedure: Without decoupling the AE from the EUT, measure the common
mode current with a current probe and measure the common mode voltage with a capacitive
voltage probe.

The AE shall be:

e device(s) typically connected to the telecommunication port under test by a multi-
conductor cable specified by the manufacturer; or alternatively,

e atelecommunications port simulation device; or,
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e a device that passively terminates the port at the AE end of the cable unless an active
device is necessary to appropriately exercise the port under test.

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.

10 Method of measurement of radiated disturbance

10.1 Measurement detectors

take precedence.

10.2 Measuring receiver below 1 G

have a 6 dB bandwidth
10.3 Antenna bet A

10.3.1 Antenna-to-EUT distance

Measurements of the radiated field shall be made with the antenna located at the horizontal
distance from the boundary of the EUT as specified in Clause 6. The boundary of the EUT is
defined by an imaginary straight-line periphery describing a simple geometric configuration
encompassing the EUT. All ITE intersystem cables and connecting ITE shall be included within
this boundary (see also Figure 2).

NOTE |If the field-strength measurement at 10 m cannot be made because of high ambient noise levels, or for
other reasons, measurement of class B EUTs may be made at a closer distance, for example 3 m. An inverse
proportionality factor of 20 dB per decade should be used to normalize the measured data to the specified distance
for determining compliance. Care should be taken in the measurement of large EUTs at 3 m at frequencies near
30 MHz, due to near field effects.

10.3.2 Antenna-to-ground distance

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.
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10.3.3 Antenna-to-EUT azimuth
Antenna-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.

10.4 Measurement site below 1 GHz

10.4.1 General

The distance between the transmitting and receiving antenna
distance used for the radiated disturbance tests of the EU

A measurement site shall be conside i hoorizontal and vertical site
attenuation measurements are within site attenuation of an ideal
site (see also CISPR 16-1-4).

10.4.3 Open-area test site

large to permit antenna ‘placing at\the ecified”distance, and provide adequate separation
between antenna i es. Reflecting structures are defined as those in
which construct ductive. The test site shall be provided with a
horizontal metal gr n 10.4.4. Two such test sites are depicted in Figures
1 and 2.

The test site . 9 e attenuation requirements of CISPR 16-1-4 for open-area test
sites.

A conducting ground plane shall extend at least 1 m beyond the periphery of the EUT and the
largest measuring antenna, and cover the entire area between the EUT and the antenna. It
should be of metal with no holes or gaps having dimensions larger than one-tenth of a
wavelength at the highest frequency of measurement. A larger size conducting ground plane
may be required if the site attenuation requirements of the test site are not satisfied.

10.4.5 Alternative test sites

Tests may be conducted on other test sites which do not have the physical characteristics
described in 10.4.3 and 10.4.4. Evidence shall be obtained to show that such alternative sites
will yield valid results. Such alternative sites are suitable for performing disturbance tests if the
site attenuation measurements described in Annex A meet the site attenuation requirements
of 10.4.2.

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

NOTE Annex A will be replaced by the corresponding procedure when specified in CISPR 16-1-4.
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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
power outlet.

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 abowe o) 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 measurementunethod 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 high 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.

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. ocuments
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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
at the point of measurement may, however, be impossible to measure at some frequencies due
to ambient noise fields generated by local broadcast services, other man-made devices, and
natural sources.

If the ambient signal field strength is high (see Clause 8) at the specified distance, the
following methods may be used to show compliance of the EUT.

a) Perform measurements at close-in distances and determine the limit L, corresponding to
the close-in distance d, by applying the following relation:

Ly =L4 (d4/dy)

where L, is the specified limit in microvolts per metre (uV/m) at the

the ambient noise.
c) Another possibility is to use the me

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 itself is excluded from the
uncertainty calculation.

Documents

Document Sharing Hub

Full document details: CISPR 22 2008 RLV


http://avadocuments2026.com/doc/cispr-22-2008-rlv
http://avadocuments2026.com/doc/cispr-22-2008-rlv

-32 - CISPR 22 © IEC:2008

Table 9 — Acronyms used in figures

AE Associated equipment

AMN Artificial mains network

EUT Equipment under test

ISN Impedance stabilisation
network

Major diameter (MD) = 2R

g R
//
v
/// Minor diameter (mD) = A\[3
/ \
& < ’
\ Antenna /
\ /
N y
~N
N
~
~

IEC 1 262/97

NOTE Chris st si S ed further in 10.4. See also Clause 6 for the value of R.
iguwre 1 — Test site

Documents

Document Sharing Hub

Full document details: CISPR 22 2008 RLV


http://avadocuments2026.com/doc/cispr-22-2008-rlv
http://avadocuments2026.com/doc/cispr-22-2008-rlv

CISPR 22 © IEC:2008 -33 -

-
e
Ve
7
/
/
/
/
N
/ Sm
II 3m
\ T
| 1
\ Test antenna
\
\
\
\
N
\\
N~ Surrounding boundary

e ey

NOTE See 10.4.3 for applicability of the alternate

in 10.3.1.
Figure 2 — Minimum alternative measurement site
im
3 —» e
P E——
©D Antenna Qé) D a T’

IEC 1 264/97

D=d+2m, where disthe maximum test unit dimension
W =a+ 2 m, 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)

o
~

Non-conductive table

Peripheral Monitor Peripheral

Peripheral
2

________'|<_ 33—

Extend table for
or€ peripherals
if needed

IEC 466/05
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Non-conductive table

0,1m
Rear of EUT to be flush with —
rear of table top
t/’
o 0,8 mto
— ??\V? Qd\i/ | ) ¢ ¢ ground
W \ plane
AE Ve
/|
T 0,8m
v \
AMMol——T1
)" "/Current probe

Termination

Bonded to horizontal /

~ ISN

)

ground plane 0,4 m to vertical grou

reference pl?e,\

izontal.-

Vertical ground reference plane

G IEC 1344/08

Figure 5 — Example testarr < for'tabletop equipment
(conducted emissj t - alternative 1a)

| 01m Non-conductive table
/N% < > L
Rear of EUT40 be flush - p
with rear ble top
Currentprob: 0,8 mto
p floor or
ISN 0,8m
o F height
oA m 9
Z LV—
’ ANN/)
0,4 m Termination
Bonded tq,.v'értical l
ground feference plane L /7 L
l\’/ee;;t;zzlcgroluannde 0,4 m to vertical ground Bonded to vertical ground
P }ference plane reference plane
IEC 1345/08
Figure 6 — Example test arrangement for tabletop equipment
(conducted emission measurement — alternative 1b)
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0,8 m &

AE

Non-conductive
supporting material

Bonded to horizontal ground

reference plane

Full document details: CISPR 22 2008 RLV

RN
0,1m
Current
ISN probe
AMN

AMN

0,1m

Non-

nductive
ta
(@N
AN

0,4mto \ \)

rizontal ground mination

reference plane

IEC 1346/08
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| Use typical spacing

N AN

\ SO\

\ W K} /Current probe /

Connector height Termination
IEC 1347/08
(conducted emission measurement)
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Non-conductive
table

Rear of EUT to be flush with
rear of table top

Typical spacing

Bonded to horizontal ground \ \ Y
reference plane
0,8m
1] ILK 1% " >
I\ \ J‘

ﬂ/\

-=- Termination

0,4m S =e] ﬁ é@ x AMN

0,1m Current
probe

Bonde;d"fé horizontal
grourid reference
ptane

Vertical ground reference plane IEC 1348/08

Figure 9 — Example te g%gt f binations of equipment
ission asurement)

Non-conductive table

Y L

0,8m

Termination I

IEC 472/05

Figure 10 — Example test arrangement for tabletop equipment

(radiated emission measurement) Documents
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. . Use typical spacing

IEC 473/05
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