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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 T

1) The Intgrnational Electrotechnical Commission (IEC) is a worldwide organization fgr stanga |zat| n| comprising
all natipnal electrotechnical committees (IEC National Committees). The i
internat|onal co-operation on all questions concerning standardization in the e

ields. To
this end and in addition to other activities, IEC publishes International i

Technicpl Reports, Publicly Available Specifications (PAS) and Guides o as “IEC
Publicafion(s)”). Their preparation is entrusted to technical committees; afjona interested
in the $ubj i ici i i ofk. } , governmentgl and non-

governn htes closely

with the ermined by
agreeme

2) The fogmal decisions or agreements of IEC on tec |a| 4 pssible, an
internat i resentation
from all|i

3) IEC Pu EC National
Commit tent of IEC
Publicafions is accurate, IEC cannot be or for any
misinterpretation by any end user.

4) In ordef to promote international unj i \ i Publications
transpafently to the maxim i j i icati . divergence
betweern} any IEC Publication and the i R i icati ndicated in
the lattdr.

ible for any

All userp should e

5) IEC prqvides no smarking proce
equipmegnt decl ¢
6) 3 u 3

7) No liabifi experts and
members of its t i i i i injury, damage or
other d atsoever, whether direct or indirect, or for costs (including legdl fees) and
expensd other IEC
Publicafi

8) Attenti6 lications is
indisper

9) Attentio b subject of
patent r

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

This fifth edition of CISPR 22 cancels and replaces the fourth edition published in 2003 and
amendment 1 (2004).

The documents CISPR/I/135A/FDIS and CISPR/I/136/FDIS, circulated to the National
Committees as Amendments 2 and 3 respectively, led to the publication of the new edition.
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The text of this standard is based on the fourth edition, amendment 1 and the following
documents:

FDIS Report on voting
CISPR/I/135A/FDIS CISPR/I1/148/RVD
CISPR/I/136/FDIS CISPR/1/147/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,;Rart 2.

The comrlnittee has decided that the contents of this publication wi
the mainfenance result date indicated on the IEC web site unde
the data felated to the specific publication. At this date, the publisatin

ged until
.ch" in

* reconfirmed;
* withdilawn;
* replaged by a revised edition, or

®

« amenged.
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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.

Procedurgs-are-givenfor the-meas ated by the
ITE and ss A and
class B ¢ imits are
specified

The intention of this publication is to establish uniform requite ents ofcth isturbance
level of the equipment contained in the scope, to f|X|m| describe
methods |of measurement and to standardize operating s, and/interpré¢tation of
results.

2 Normative references

The folloywing referenced documents are\indis g ne application of this document.
For dated references, only the edition ndated references, the latgst edition
of the referenced document (including

IEC 60083: ndardized
in membg

IEC 610 ting and
measurel requency
fields

CISPR 11: - Electro-
magnetic

CISPR 13: t — Radio
disturbanice characteristics — Limits and methods of measurement

CISPR 16-1-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: 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 Theree

xists 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 —
equipment — Radiated disturbances

Ancillary

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: TN

3.1
informatjon technology equipment (ITE)
any equigment:

a) which| has a primary function of either (or a combinati
retrieyal, transmission, processing, switching, or con
cation messages and which may be equipped with—< 3\0) inal ports
operated for information transfer;

b) with g rated supply voltage not exceeding 600 V.
It includgs, for example, data proce
equipment and telecommunication eqijpme

Any equipment (or part of the ITE equif
mission @nd/or reception according
scope of this publication.

NOTE Any equipment whi
the ITU Radio Regulations ghe

Equipme

represenfative cti ly interactive group of ITE (system) which include
N ’ ed for evaluation purposes

3.3
host unit

display,
Communi-
typically

business

dio trans-
from the

Efinitions of
hiso valid.

explicitly
e of this

S one or

part of a i i Drovides—the—meehar tfeath m
contain radio- frequency sources, and may provide power distribution to other IT
distribution may be a.c., d.c., or both between the host unit(s) and modules or other

3.4
module
part of an ITE which provides a function and may contain radio-frequency sources

3.5
identical modules and ITE

which may
E. Power
ITE

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

manufacturing specification
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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 telecommunications
networks (e.g. public switched telecommunications networks (PSTN) integrated services
digital networks (ISDN), x-type digital subscriber lines (xDSL), etc.), local area networks (e.qg.
Ethernet, Token Ring, etc.) and similar networks

NOTE A port generally intended for interconnection of components of an ITE system under test (e.g. RS-232,
IEEE Standard 1284 (parallel printer), Universal Serial Bus (USB), IEEE Standard 1394 (“Fire Wire”), etc.) and
used in accordance with its functional specifications (e.g. for the maximum length of cable connected to it), is not
considered to be a telecommunications/network port under this definition.

\t\ standard

3.7 RN
multifun¢tion equipment

informatign technology equipment in which two or more functions
and/or to|other standards are provided in the same unit

NOTE Exgmples of information technology equipment include
— a pers¢nal computer provided with a telecommunication function andfer b

— a pers¢nal computer provided with a measuring function, etc.

3.8
total common mode impedance
TCM impgedance

impedandge between the cable attachgd ¢ €S e ground
plane

NOTE The|complete cable is seen as one wire/of the circui, ound plane as the other wire of the|circuit. The
TCM wave |is the transmission mode of electrical gnexgy, ich lead to radiation of electrical epergy if the
cable is exposed in the real applisation. Vice versa, } a.dominant mode, which results fromp exposition
of the cablg to external electrorjagne f )

3.9

arrangement
physical [ayout @ i . ected peripherals/associated equipmént within
the test afea

3.10
configuratio

mode of ¢ grational conditions of the EUT

3.1
associated e
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.

4.1 Class B ITE

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

class B

t not the

warning ghall be included in the instructions for use:

TE limits. Such equipment should not be restricted in its@e but

following

Warning
This is f class A product. In a domestic environment this~product ause fadio inter-
ferencelin which case the user may be required to take a@e\r%w\ure .

5 Limits for conducted disturbance at mai

and t

The equi
cable, in

lecommunication ports

s 1 and 3 or 2 and 4 [as appli-
limit when using, respecfively, an
er and measured in accordpnce with

the meth e limits or the current limits ip Table 3
or4, as vgasurement method of C.1.3 where both
limits sh%a using a quasi-peak detector recgiver, the
EUT sha and measurement with the average| detector

receiver i

If the reagi

be obser
recorded

imits for conducted disturbance at the mains ports
of class A ITE

shows fluctuations close to the limit, the reafing shall
measurement frequency; the higher reading shall be

Cimits
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.
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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
0,50 to 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) dist
at telecommunication ports 2)

Tahle 3 — Limits of conducted common mode (asym turbance
at telecommunication ports in the frequency r 3 Hz
for class A equipmen

Voltage limits D) Cwrrent limits
Frgquency range dB (uV) ~ B (HA)
MHz
Quasi-peak Aye‘l&gb\e)/ /\Qu\aii-pe\aﬁ Averdge

0.5 to 30 87 74\

0,150 0,5 971087,/ \] _Bhtoys [0 ) 531943 40 to[30
43

30

NOTE

NOTE
netwo
teleco|

0,5 MiHz

1 The limits decrease linearly wi e logarit of\the frequency in the range 0,15 MHz to
2 The current and vgltage disturbance sare deri for use with an impedance stabil{zation
k (ISN) which preSents a /Common mode (asymmetric mode) impedance of 150 Q [o the
mmmunication port under test |(conversionfactor is 094, 150 /1 =44 dB).

Tab

>

le 4 — Litmits of con
at tele (u\

ox class B equipment

mode (asymmetric mode) disturbance
frequency range 0,15 MHz to 30 MHZ

We limits Current limits
Frequel\;l\;y ran dB(LlV) dB(LlA)
{\ bt{asi- eak Average Quasi-peak Average
N
0451 005 \¢) | \ 84074 74 to 64 40 to 30 30 td 20
0J5-to 30\ N\ ) 714 64 30 2(

NOTE 1
NOTE 2

£ 400 O to th

TheWase linearly with the logarithm of the frequency in the range 0,15 MHz to 0,4 MHz.
The eurren d voltage disturbance limits are derived for use with an impedance stabilization network

(ISN) whi

under test (conversion factor is 20 log,, 150 / | = 44 dB).

k. ES A L $et da) i A tal i H
eh—presents—a—commor—mode—(asymmetrie—mode—impedance—of156-0+to—the—tetecommurication port

6 Limits for radiated disturbance

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.

2) See 3.6
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Table 5 — Limits for radiated disturbance of class A ITE

at a measuring distance of 10 m

Frequency range Quasi-peak limits
MHz dB(puV/m)
30 to 230 40
230 to 1 000 47

NOTE 1 The lower limit shall apply at the transition frequency.

occurs.

NOTE 2 Additional provisions may be required for cases where interference

at a measuring distance of 10 m

Frequency range Quasi-peak

30 to 230

AN
MHz dM\
O\

%
230 to 1 000 \\3&\ >

requi
occurs.
N

NOTE 1 The lower limit shall apply at the trangition frequ M
NOTE 2 Additional provisions may be ed for/ cases*whereNifterference

7 Inten

7.1 Sign

711 A
in nationd

d to national authorities for incg
and official specifications. It is alg

rporation
0 recom-

mended t these limits.

7.1.2 THe signifi of the limifs equipment shall be that, on a statistical basi§, at least
80 % of t S y wipment complies with the limits with at least 80 % copfidence.
7.2 Applicdti imN ts for conformity of equipment in series produciion

721 T

7.21.1 adysample of equipment of the type using the statistical method of
evaluatiop'set out inv7.2.3.

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:
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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

§2 =15 (x,-%)°

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
confidence that 80 % of the type is below the limit; the value ok k de
size h and is stated below.

ith 80 %
ésample

The quantities x,,, X, S,, and L are expressed logarithmically: B(pW).

n 3 4 5 6 7 | B O 12

K 2,04 1,69 1,52 1,42 135_|( 140) | War N A24 1,21 1,20
7.2.4 THe banning of sales, or the V | of\a type er val, as a result of ja dispute
shall be considered only after tests ha een_capied ing the statistical method of
evaluatiop in accordance with 7.2.1.1.
8 General measure
8.1  Ambient noise
A test site shall™ermi 3 S 3 e EUT to be distinguished from ambi¢nt noise.
The suitapility of the site S an be determined by measuring the ambient noise
levels wi i gnsuring that the noise level is at least 6 dB below the
limits specifi
If at certpi s/the ambient noise is not 6 dB below the specified|limit, the
method be used to show compliance of the EUT to the specified limits.
It is not 1 that the ambient noise level be 6 dB below the specified limit where both
ambient hojse and™Source disturbance combined do not exceed the specified linjit. In this

case the source emanation 1S considered 10 satisfy the specified nmit. VWhere 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 ambi
level,;

b) the ambient noise level is at least 4,8 dB below the specified limit.

ent noise
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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
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 should be limited to the condition where the addition
of another_cable does not decrease the margin a significant amount (for@%ole dB) with

respect tp the limit. The rationale for the selection of the configurati j of ports
shall be ipcluded in the test report.

Interconnfecting cables should be of the type and length specifieédNn the\indiyi gipment
requirements. If the length can be varied, the length shall be g maximum
disturbange.

If shieldeld or special cables are used during the fg S pliance, thén a note
shall be included in the instruction manual advising e _sUch cables.

Excess Ig¢ngths of cables shall be bnd qt tl i éntre of the cablg with the

bundles B0 cm to 40 cm in length. | is\i i 0 because of cablg bulk or
stiffness,|or because the testing is bej - ; allation, the dispositijon of the

Where there are multiple\ntexface POXS , i just one
of that type of port is i vould not

Any set |of res@ able and

equipment orientatid use are
required fo meet the example

cable lenpth, cable type ed in the
instructiops t6 the use
Equipmént which~sSpopulated with multiple modules (drawer, plug-in card, board, é¢tc.) shall

be tested with. a¥mix and’number representative of that used in a typical installdtion. The
number df additiqnal boards or plug-in card actually used should be limited to the number for
which the . addition~o another board or card does not decrease the margin a gignificant
amount (for—exampte—2-dB)w espe o—the e—ratiomate—used—for—setecting the
number and type of modules should be stated in the test report.

A system that consists of a number of separate units shall be configured to form a minimum
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.
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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;

d) 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.

NOTE Items a), b) and/or c) may, in some systems, be assembled in the same chassis. mstance may items
a), b), c) mpuse or joystick controls, be used as a replacement for 1tem d).

For a po|nt of sale terminal, the minimum system consists of the
extent applicable) grouped and tested together:

ingde ice}(to the

a) activel processor (till);

b) cash grawer;

c) keyboard(s);

d) displaly units (operator and customer);
e) typical peripheral (bar code scanng
f) handHheld device (bar code scanner
One module of each type shall be opérative in Bg evaluated in an EUT. For|a system

EUT, one possible system configurgtion shall
be includgd in the EUT.

A unit of equipment whi 3 S ' distributed over a wide area (such as data
processirlg termi i Nprivate branch telecommunication exchanges, etc.),
and which in it ~\may be tested independently of the hopt unit or
system. Distribute ¢ a local area network, may be simulated on the test

site by le 3 sripherals or remote network communications gimulators
located a i re that they do not contribute to the measured level.
The resu ion EUTs having one of each type of module or ITE can be
applied 4 i tions\having more than one of each of those modules or ITE. This is
permissil ag been found that disturbances from identical modules or] ITE (see
3.5) are d

In the cdse—eofEUFs—which—functonalyinteractwith—eotherHE—inrcluding—anyHE that is
dependent on a host unit for its power interface, either the actual interfacing ITE or
simulators may be used to provide representative operating conditions, provided the effects
of the simulator can be isolated or identified. If an ITE is designed to be a host unit to other
ITE, such ITE may have to be connected in order that the host unit shall operate under
normal conditions.

It is important that any simulator used instead of an actual interfacing ITE properly represents
the electrical and, in some cases, the mechanical characteristics of the interfacing ITE,
especially RF signals and impedances. Following this procedure will permit the results of
measurements of individual ITE to remain valid for system application and integration of
the ITE with other similarly tested ITE, including ITE produced and tested by different
manufacturers.
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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 epabling the user to

identify hpst units in which the PWBA will achieve compliance with the ssifica\i%(A or B).
8.2.1 Determination of maximum emission arrangement(s)

Initial tesfing shall identify the frequency that has the highest di the limit.
This identification shall be performed whilst operating the E\ operation
and with e installation
practice.

The frequ bstigating
disturban Ciés. that the
probable d that the associafed cable,
EUT arra -

For initia gh 13 as
appropriate

Final measurements shall be gcet i radiated
disturbangces, respecti

8.3 EUT arrange:

The EUT occurring
in use. T , B ground
reference

Equipme wall-mounted operation shall be tested as tabletop BUT. The
orientatio nt shall be consistent with normal installation practice.

Combinatichs—of the equipment types identified abc B manner

consistent W|th normal |nstallat|on pract|ce Equlpment deS|gned for both tabletop and floor
standing operation shall be tested as tabletop equipment unless the usual installation is floor
standing, then that arrangement shall be used.

The ends of signal cables attached to the EUT that are not connected to another unit, ISN or
associated equipment should be terminated, if required, using the correct terminating
impedance.

Telecom cables or other connections to associated equipment located outside the test area
shall drape to the floor, and then be routed to the place where they leave the test site.
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Associated equipment shall be installed in accordance with normal installation practice.
Where this means that the 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
P ? /AN

The genelral conditions of 8.3 apply.

Equipment intended for tabletop use shall be placed on a non-conductj . h}size of
the table|will nominally be 1,5 m x 1,0 m but may ultimately bé depe orizontal
dimensions of EUT.
All units ¢f equipment forming the system under test (i onnected
peripherdls and associated equipment or devices) nominal
0,1m seiaratlon is achieved between the neighbouring, uhits ( . the units
are normplly stacked, then they shall be 3 xample a
gition 1 or

monitor 1nd desk-top PC) and placed
2 in Figune 4).

Ideally, the rear of the arrangement < he back of the supporting tabletop
unless th dse. This may require the tgble to be
extended| If this is not pa&ssi s xnits may be placed around th¢ sides of
the table |as shown in Ki . iti and 2 shall be used for up to two additipnal units

in Figure|4. If more than_tw it§ the test arrangement shall be chpsen that
maintaing as cloge _a it spacing between units unless they are| normally
located closer t .

Intra-unit r the back of the table. If a cable hangs clpser than
0,4 m fro plane (or floor), the excess shall be folded at fhe cable
centre inf e ng(longenthan 0,4 m, such that the bundle is at least 0,4 m above the
horizonta

Cables o
normal ugage.

The arrangement ol external power supply units shall be as Tollows:

a) If the mains input cable of the external power supply unit is greater than 0,8 m, the
external power supply unit shall be placed on the tabletop, with a nominal 0,1 m
separation from the host unit.

b) If the external power supply unit has a mains input cable that is less than 0,8 m, the
external power supply unit shall be placed at a height above the ground plane such that
its power cable is fully extended in the vertical direction.
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c) If the external power supply unit is incorporated into the mains power plug, it shall be
placed on the tabletop. An extension cable shall be used between the external power
supply unit and the source of power . The extension cable should be connected in a
manner such that it takes the most direct path between the external power supply unit and
the source of power.

In the above arrangements, the cable between the EUT and the power accessory shall be

arranged on the tabletop in the same manner as other cables connecting components of the
EUT.

8.3.2 Floor-standing arrangement

The general conditions of 8.3 apply.

The EUT i , rmal use,
but sepafr ‘

insulation.
The cablgs shall be insulated (by up to 12 mm) from the hofiz qrott plane. If
the equipment requires a dedicated ground connection; iSy's ided and

bonded t¢ the horizontal ground plane.

Intra-unit| cables (between units forming the EUY p o ssociated

equipment) shall drape to, but remai ce plane.
Any excess shall either be folded at 0,4 m or
arranged|in a serpentine fashion.

If an intra-unit cable length is not long enfous ; i reference
plane buf tre into a
bundle ng m above
the horiz ipn point if

this is wi

For equig the number of risers shall be typical of installation

practice. -conductive material, a minimum spacing of at least
0,2 m shg @intai . een the closest part of the equipment and the nearegt vertical
cable. i S ureis conductive, the minimum spacing of 0,2 m|shall be
between the | equipment and riser structure

Intra-unit cables between a tabletop unit and a floor standing unit shall have the excess
folded 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 Figure
9).

8.4 Operation of the EUT

The EUT shall be operated within the rated (nominal) operating voltage range and typical
load conditions (mechanical or electrical) for which it is designed. Actual loads should be
used whenever possible. If a simulator is used, it shall represent the actual load with respect
to its radio frequency and functional characteristics.
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The test programmes or other means of exercising the equipment should ensure that various
parts of a system are exercised in a manner that permits detection of all system dis-
turbances. For example, in a computer system, tape and disk drives should be put through a
read-write-erase sequence; and various portions of memories should be addressed. Any
mechanical activities should be performed and visual display units should be operated as in
8.4.1.

8.4.1 Operation of visual display units
If the EUT includes a visual display or monitor, the following operating rules shall be used.

— Set the contrast control to maximum.

— Set thebrightress—cor AT < rreton— i rettorjoccurs at
less t

— For cq }s.

— Selec e.

— Set cH $t number
of cha

— Form thould be
displal text shall
be dis

The EUT level of

emission

8.4.2 Op

Facsimilé facsimile

receivers UT.

NOTE It mpay be necgssary Ce potential

of the facsifnile dev

itting voice information by digital signals shall be|tested in
odes with the receiving condition of the standand speech

Multifunction/equipmient which is subjected simultaneously to different clausep 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 reception function activated according to CISPR 13, if the equipment can operate
each function in 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, 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 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 reIevant funct|ons within multifunction eq ipment are tested

against 2 : : : : armonics fraguencies of a
local osnlator durlng a measurement of equlpment contammg the reception
function according to CISPR 22). In the same way special terminatj gded, e.g.
during the measurements according to CISPR 22, the antenna pé kceiver
shall be ferminated by a non-inductive resistor equal to the value ppedance
for the pdrt.
NOTE Disjurbances caused by the local oscillator can be distingui d by other
sources by [changing the tuned reception frequency/channel.
Regardlegs of the above prescriptions,
— them 3 may be
exclu
— the m i 1 3 di >ISPR 13 may be excludled if the
EUT has complied with the limits of radiated dist i 22;
— the nleasurement of radi i fi e i B may be
exclugled if all radiate [ i ant limits
of CI$PR 22.
9 Method of@s Nt S d disturbance at mains terminals
and fteleco s
9.1 Mea
Measurer Bivers as
describegh . urements
may be i using alternatively the quasi-peak detector and the average de¢tector.
NOTE It i b screened
enclosure.

To reduce testing time, a peak detector receiver may be used instead of a quasi-peak or an
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 an average detector receiver will take precedence when measuring to the average limits
(see Annex B).

9.2 Measuring receivers

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

ﬁ% in 4.3 of

Conductgd disturbances shall be measured between the phase \leaq gerence
ground, gnd between the neutral lead and the reference ground. Bo < ues shall
be within|the appropriate limits.

A network with a nominal impedance (50 Q/50 pH or 50 Q/50 yH + 5
CISPR 16-1-2 shall be utilized.

ent noise
-frequency
5 may be
-frequency
ground of
ptisfied at
pd.

It may ndt be possible to measure at some frequenci
caused bl coupling from local broadcast service fig
filter may be inserted between the AMN and tF
performed in a shielded enclosure.
filter shoyld be enclosed in a metallfe
the measpring system. The requirement
the frequéncy of the measurement, with

9.4 GrOde reference pld

A vertical or horizonta 3 , s . yond the
projection of the test a geme 3 ini i m X 2 m.

The refenence gr SN) shall

be connefted to thg Sible.

9.5 EUT

9.5.1

The maing Ca umit being measured shall be connected to one artificial mains network
(AMN) 3 is a system, which is a collection of ITE with one or more host units,

and each|item has
the followimgTutes:

g’ own power cable, the point of connection for the AMN is detefmined by

a) Each power cable that is terminated in a power supply plug of a standard design
(IEC 60083 for example) shall be tested separately.

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.
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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 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 a)/ta'ol\ed to the AMN,
the impeflance requirement of the AMN shall be met at the extended d the 0,8 m
separation distance shall be between the closest point of the EUT g?}t\where the
EUT mains cable is connected to the extended outlet.

Where the mains cable supplied by the manufacturer is longs 5s should
be folded at the centre into a bundle no longer than 0,4 SO » rtened to
1 m. If tHe 1 m cable length cannot be achieved owing~o pt i imitatj the EUT

arrangement, the cable length shall be as near to 1 ing cable is
not specified or supplied by the manufacturer, a onnected
between the EUT and AMN.

The power cables of all other units{of i cted to a
second A i AMN for
the unit being measured A multiple sogh S i iple power
cables td 3 rnatively,
additional] AMNs may be used; i i ¢ unit shall
not be legs than 0,8 m.

All telecpmmunicatio pither an
approprigte ass rement of

Ifan ISN is connected to a telecommunicaftions port
iSturbances at the mains port, then the ISN receiver
and the LCL shall be representativg of the

the condycted di
during the
port shall be

telecomm i that port attaches (for example CAT5).

If ISNs a rfents on telecom ports, they shall be nominally 0,8 n from the
EUT an ground reference plane. Other units of the equipment under|test shall
be at leag

Ground cpnnéctionsywhere required for safety purposes, shall be connected to the feference
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.
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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 EUT shall be placed on
a non-conductive table such that it is 0,8 m above the horizontal ground reference plane.
The rear of the EUT shall 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).

rl an open
a non-
blane. An

round plane,

2) The tgst is performed with a horizontal ground reference plane (f
area test site (OATS) or in a screened enclosure). The EUT 3
condugtive table such that it is 0,4 m above the horizontal g
exampgle arrangement is shown in Figure 7.

In all casrles, the EUT shall be at least 0,8 m from any otp
which is not part of the EUT or associated equipment.

It shall bg recorded which test arrangement alternative S ¢ measurement in the
test repor

—

Additionad|

y:

« AMN(B) may have to be positioned/to the side table during tabletop testing to meet
EUT.

the crlterion that the AMN shall be 0,8 y
» Signa| cables shall be i theirentire Jengths, as far as possible, at @ nominal

distanice of 0,4 m gference) plane (using a non-conductive f[fixture, if
necegsary).

Additiona

« If inteface cablé s folded at

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.
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9.6 Measurement of disturbances at telecommunication ports

The purpose of these tests is to measure the common mode disturbance emitted at the
telecommunication ports of an EUT. The wanted signal may contribute to those common
mode disturbances. The common mode disturbances created from the wanted signal can be
controlled at the design stage of the interface technology by giving proper consideration to
the factors discussed in Annex E.

9.6.1 Methods of conformance testing

Measurement is made at telecommunication ports using ISNs with longitudinal conversion
losses (LCL) as defined in 9.6.2.

/AN
The manlljfacturer shall demonstrate that the equipment does not exc imitsylof Tables
3 or 4 when tested with the ISN according to the cable category specifi uipment
documentation provided to the user. §
In cases|of dispute the method of conformance in 9.6.2 usin 8 i SN takes
precedenfce for all ports.
9.6.2 Impedance stabilization network (ISN)
The mainfs voltage shall be supplied to the EUT he mains
terminal disturbance voltages accordi . 3
Assessment of common mode ( retri - i ances at
telecomm & : erformed
with the telecommunicatio § a 3 : fefine the
common |mode termination Nmp ) icati Liring the
disturbance measure i b this end
shall be |interposed i ssociated
equipmer
It has ng nstruction
depends sl€communication port under test. Until a suitaple ISN is
specified is permitted to connect such cables to an|AE or a
simulator] i The actual load shall be reported and the common mode
impedand ad 2nd stated in the test report. In any case the EUT ghall meet
the Iimitg'
Where a easured
without d uniform
frequency aturation

effects caused bythe operatlng currents in the pnmary wmdmg 7

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 0,15 MHz to 30 MHz
shall be 150 Q + 20 Q, phase angle 0° + 20°.
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b) The ISN shall provide sufficient isolation against disturbances from an AE or load
connected to the telecommunication port under test. The attenuation of the ISN, for
common mode current or voltage disturbances originating from the AE, shall be such that
the measured level of these disturbances at the measuring receiver input shall be at least
10 dB below the relevant disturbance limit.

The preferred isolation is:

* 150 kHz to 1,5 MHz > 35 dB to 55 dB, increasing linearly with the logarithm of the
frequency
« 1,5 MHz to 30 MHz > 55 dB.

NOTE Isolation is the decoupling of common mode disturbance originating in an AE and subsequently
appearing at the EUT port of the ISN.

c)1) ISN for measurements at ports intended for connection to gateg N)r better)
ungcreened balanced pair cables.

Thq variation of the longitudinal conversion loss (LCL) e YT ( thall be
defined by the following equation:

(£3

c)2) ISN br better)
un

Th itudi shall be

c)3) br better)

shall be

2
LCL(dB)=55—1OIog1O[1+[éJ] dB (+3 dB)

c)4) ISN for measurements at ports intended for connection to poorly balanced cables.

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

2
LCL(dB):30—10Iog1O[1+(g)] dB (+3 dB)
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NOTE 1 The above specifications of LCL versus frequency are approximations of the LCL of typical
unscreened balanced cables in representative environments. The specification for category 3 cables (9.6.2
c)3) is considered representative of the LCL of typical telecommunication access networks. They are under
continuing study and open to future modification.

NOTE 2 The related uncertainty issues are currently under discussion and a reference to CISPR 16-3 3) will
be included here once this work is concluded.
NOTE 3 The ISN LCL specified in 9.6.2 c)4) is not intended to be used for power line communications
equipment.

d) The attenuation distortion or other deterioration of the signal quality in the wanted signal
frequency band caused by the presence of the ISN shall not significantly affect the normal
operation of the EUT.

e) The voltage division factor is defined as follows.

Definfrion: The voltage division factor of an ISN provided with a veltage measliring port
is defined as:

voltage division factor = 20logy,

ode impedance
ltage measured

wherg V., is the common mode voltage appearing act
presepnted to the EUT by the ISN, and V,, is the
direct|y at the voltage measuring port.

The v
voltag
Table

ctly at the
hble 3 or

9.6.3 Me

The EUT bnt, floor-

standing p

izjation it is
stain that

sion (e.g.
memory
). If the LAN mamtams transmission during |d||e periods

e during idle periods (see Clause E.3, [7]).

a voltage
ying the
telecommunication port common mode termmatlon |mpedance requwements 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).

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

When disturbance current measurements are performed on an unscreened cable containing a

single balanced pair or two balanced pairs or four balanced pairs, the cable
terminated as for disturbance voltage measurements.

The measurement method of C.1.1 shall be used.

shall be

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

9.6.3.3 VYoltage measurements at telecommunication ports
o screened cables or to coaxial cables

The measurement method of C.1.1 or C.1.2 shall be used.

9.6.3.4 urrent measurements at telecommunica
o screened cables or to coaxial cablg

The measurement method of C.1.1 or

9.6.3.5 nication\po

20"

ction

cables

3 a S Q
The medsurement meth . €14 \shall be used. At each frequgncy, the

requiremeénts shall be[wet ®ither by \ e method of C.1.3 or by using the 1
C.1.4.

NOTE It i aIIoweas 3¢'C."\3 awd then to measure with method C.1.4 only at fred
which the li ded w .D3.

Mit is exceeded

hethod of

uencies for

9.7 Rec
Of those ws, record
at least rom each
mains po port, the
current-c
In addition—thetest report shall include the value of the measurement uncertainty of the

a
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

Measurements shall be made with a quasi-peak measuring receiver in the frequency range

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.
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10.2 Measuring receivers

The quasi-peak measuring receiver shall be 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.

10.3 Antenna
The antenna shall be a balanced dipole. For frequencies of 80 MHz or above, the antenna

shall be resonant in length, and for frequencies below 80 MHz it shall have a length equal to
the 80 MHz resonant length. Further detailed information is given in Clause 4 of CISPR 16-1-

4.
ced dip\)%ntenna with

NOTE OtHer antennas may be used, provided the results can be correlated with the b
an acceptable degree of accuracy.

10.3.1 Ajntenna-to-EUT distance

Measurements of the radiated field shall be made with the ant: S norizontal
distance from the boundary of the EUT as specified in Clduse 6 \T hé Il}e EUT is
defined Hy an imaginary straight-line periphery describing i etri iguration
encompasgsing the EUT. All ITE intersystem cableg ~ et included

within thi$ boundary (see also Figure 2).

NOTE If the field-strength measurement at vels, or for

other reasqns, measurement of class B EUTs | An inverse
proportionality factor of 20 dB per decade should iled distance
for determiping compliance. Care should be take BEncies near
30 MHz, dug to near field effects.

10.3.2 A

The ante plane for

maximum

10.3.3 A

Antenna- varied during the measurements to find the maximum
field-stre ) easurement purposes, it may be possible to rotate |the EUT.
When this i a e EUT remains in a fixed position, and measurements are

Antenna-jo~EUT pdlarization (horizontal and vertical) shall be varied dyring the
measurements to find the maximum field-strength readings.

10.4 Measurement site
10.4.1 General

Test sites shall be validated by making site attenuation measurements for both horizontal and
vertical polarization fields in the frequency range of 30 MHz to 1000 MHz.

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

ite attenuation measurements

A measurement site shall be considered acceptable if the horizontal and vertical site
attenuation measurements are within +4 dB of the theoretical site attenuation of an ideal

site (see

10.4.3 O

also CISPR 16-1-4).

pen-area test site

The test site shall be flat, free of overhead wires and nearby reflecting structures, sufficiently
large to permit antenna placing at the specified distance, and provide adequate separation
between antenna, EUT and reflecting structures. Reflecting structures are defined as those in
which construction material is primarily conductive. The test site shall be provided with a

horizonta

metal ground plane described in 10.4.4. Two such test sités are d

picted in

Figures 1

The test
test sites

10.4.4 C

and 2.

A conduc
largest

}/ém-area

T and the
htenna. It
enth of a

may be r

10.4.5 Alternative test sites

Tests may be conducted 6 cteristics
described in 10.4.3 and 10 tive sites
will yield |valid results. e tests if
the site |attenuation S i in Annex A meet the site aftenuation
requiremgnts of 4.2,

One exan

NOTE An

10.5 E

10.5.1

Mains caples shalNdfape to the ground reference plane. They shall then be routed to the

Lo

mains powet outtet:

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 gene

ral conditions of 8.3.1 and 10.5.1 shall apply.

The EUT shall be placed upon a non-conductive table 0,8 m above the horizontal ground

reference

plane (see 10.4.4) of the test site.

An example arrangement is shown in Figure 10.
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10.5.3 Floor-standing equipment arrangement

The general conditions of 8.3.2 and 10.5.1 shall apply.

Examples of test arrangements are shown in Figure 11 and Figure 12.

10.5.4 Combinations of tabletop and floor-standing equipment arrangement

The test arrangement for the tabletop part of the EUT shall be in accordance with 10.5.2. The

test arrangement for the floor-standing part of the EUT shall be in accordance with 10.5.3.
An example test arrangement is shown in Figure 13. RN
10.6 Re¢ording of measurements
Of those Histurbances above (L — 20 dB), where L is the limit ley i i its; record
at least the disturbance levels and the frequencies of the si 5. Record
the antenina polarization for each reported disturbance.
In additign, the test report shall include the value o ncertainty of the
measurement instrumentation and its associateg i in performing the
emission [tests. See Clause 11.
10.7 Mepsurement in the presence
In genera from the
EUT at at some
frequencies due to ambie ocal broadcast services, other man-
made deyices, and natur&| sou
If the anjbient signal|field"s bnce, the
following @
a) Perfo P onding to
the cl
wherg
Deter ulated in
Claus
b) In thg bands where the ambient noise values of Clause 8 are pxceeded
(measured vatues higher than o dB befow the limit), the disturbance values of the EUT

may be interpolated from the adjacent disturbance values. The interpolated value shall lie

on the curve describing a continuous function of the disturbance values ad
the ambient noise.

c) Another possibility is to use the method described in Annex C of CISPR 11.

10.8 User installation testing

jacent to

In some cases, measurements of class A ITE at the user's installation might be necessary.
These measurements shall be made preferably at the boundary of the user's premises;
if such boundary is less than 10 m from the EUT, the measurements shall be made at a

distance of 10 m from the EUT.
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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.

11 Measurement uncertainty

The results of measurements of emissions from ITE shall reference the measurement

1 t tobian n ptoimty, Aaanmaoidorotianae Aanntoinad A AlODD 4408 A0
Instrumentattohf T CTtan Tty COTTSTUCTatioTT S CouTItarnmTC U T OToT Ty TU™ T Z7

Determin|ng compliance with the limits in this standard shall be ba s of the
compliange measurement, not taking into account measurement i rtainty.
However| the measurement uncertainty of the measuremien ‘ and its
associatgd connections between the various instruments i ) { ain shall be
calculatedd and both the measurement results and the caiCula ) int Bppear in
the test re¢port.

NOTE For| in situ measurements, the contribution of uncertainty, ite itgelf is excludgdd from the

uncertainty|calculation.

AE A sso&a\t&\eqm\p\ment
AMN | | Artficiattains netyork
/E\U{ /N Eq\mi,grrhjent u}%er test

\SN\\l I edance)stabilisation
t

mmeter (MD) = 2R

A\

| %,ﬂ_ﬂj__~_ .

N T~

~
N
Minor diameter (mD) = R\I_ N
/ \
¥, )
[ pd R AN \
{ AN AN ]
\ Antenna Test sample /
\ /
\ /s
N //
~ -~
\\\ ///
Boundary of area defined by an ellipse IEC 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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//// \\\
s \\
/
/ \
/
/ \
2 !
/ Sm |
I’ 3m {
\ | |
\ Test antenna } RN
\
\
\
\
N\
N
\\\ Surrounding boundary

S e e

There shall b this figure
and defineq ment under
test.
NOTE Segq described
in 10.3.1.
easurement site
im
. —_— l¢——
el
@D Antenna Qg> 2 a T

FC 1264/97

D=d+2m,

W=a+2m,

where d is the maximum test unit dimension

where a is 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)

0,4m
Non-conductive table

y
—_— L} L] - _ .
| ———— T'
1
! Peripheral Monitor Peripheral i Peripheral i |
2 1
. 0.1m 0,1m T 1l
| \ |
T N [— :
: |
I Extend fable for |
or€ peripherals
I if nepded |
: |
; |
I & flush with I
keyboard
! |
I_ - L] o —I
IEC 466/05
NOTES:
1. For con
2. Cables
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01m Non-conductive table
Rear of EUT to be flush with = >
rear of table top
//’
2 E‘ 0,8 mto
? 9‘\’9 h{ \/J\_i!li/ * hf ground
%J I l \ plane
AE /
/!
r 0,8m
/ L
AM V A 7 - ‘%’ prp—— ——
[ 2
/N’ — "/Current probe T T
* || 0,4m 4
LISN (2 MN|
h l _&

Bonded to horizontal /

s ground plane 0,4 m to vertical grou ivontal.
_._,.-.- reference pI?e\
Vertidal ground reference plane EC 467/05

0,1m Non-conductive table

Rear of oke flu A
with rear &f table 72/
urrentprabe fz‘ 0,dm to

\.S. | flogr or
ISN pe L J hd 0,9m
o4 NAF L — | height

% T ’ AMN/]
0,4m Termination
Bonded tq,.v"é'rtical l
ground reference plane L /7 L
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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0,8 m

Non-conductive
supporting material

N\
0,1m
0,1m
\\ Current
ISN probe
Non-
AMN mdugtive
tba%‘i
(@N
NANAANN
Bonded to horizontal ground 04mto
refereifce plane rizontal ground mination
AMN reference plane
IEC 469/05

Py
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Use typical spacing

InSulatid

,4>

(cénducted emission measurement)

Y/
0,4m
<
\ K} Current probe
/ 7 /
/ Connector height 08 R —
< o m
AAAAAAAAAAA AE
AMN AR, ; )
\/-\ /
igure est arrangement for floor-standing equipment

N

Termination

IEC 470/05
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Bonded to horizontal ground

Rear of EUT to be flush with
rear of table top -
spacing

reference plane

Non-conductive
table

Typical

—

M A

Termination

\\ Y
/_- -«\_\~\eo““ — /\\ (1 A,}‘g??'//

AMN

IS ‘
A N
0,1m Current
probe
_ Bondeg to horizontal
o ground reference
‘_pténe
Vertical dround reference plane IEC 471/05
Figure 9 — Example test arnran combinations of equipment
&nducte e rement)
\k \) Non-conductive tab)
Q // -y--
1
< \? ® g 0,8m
seejoe |/ 1 o o
[ [ N[\ !
[ | L (I
0,1m
. A
Termination I
0,4 m
o T IEC 472/05

Figure 10 — Example test arrangement for tabletop equipment
(radiated emission measurement)
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. Use typical spacing

P

IEC 473/05

Termination

Cohnector
heigh

Insulation

Power cables

arrangément for floor-standing equipment

ission measurement)

Z
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N\

Cable tray and supports

Typical heights

H \
/ i102m
Mains cable Mains cable \
ISN AMN AMN S|
—1 ———
4 \
2 [\ / i YANNS
/ Insulation Insofation /
I$Ns and AMNSs shall be bofded to etal ground plane|(top of
the ground reference plane. turntable and top of $tationary
These shpll be removed or placed under the gro portion of test fite)
reference plane for radiated tests (see subclause 1Q.5.1).
1/0 cables to remote peripherals and/fer auxiiary equipment. These cables
may be ternfinated if requitediwith cerrect impedance Elevatidn view
MN
0,8m
R Cable rack
AN JI\ \ \
EUT \(\{/ EUT
e v
0,8m
0,8m .
1 Insulation
Current probe Plan view
(conducted only)
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

0,8m

Connector height

arrang en
A € 'S

Figure 13 — Example test

nsulation

IEC 475/05



https://iecnorm.com/api/?name=8a68636a7ab6fd5062b80d4a1f7dbd3f

CISPR 22 © IEC:2005 - 83 -

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/Thesrecommended

minimum|volume includes lateral positions defined by a 1 m x 1,5 m ce when

rotated apout its centre, and vertical extremities defined by typical joth floor-

standing jand table-top equipment of 1,5 m or less as shown in F t sites

may require volumes larger than the recommended minimum dep of the

typical equipment to be measured.

For these distances

shall be 1 antennas

shall be a easurement axis so

that the

A11 Vertical polarization

In the ver tre of the

antenna ind plane

shall be maintained).

Measurements shall a ; Nh™ ansmit height at 1,5 m under either of the

following conditi@

a) the exjpected \

b) the tip of the tre expected
EUT hei

The trang propriate

heights fg

1) the ex

2) a poslti na (lying
on a |line; that is the measurement axis, drawn between the turntable centrg and the
receive 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);

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

he centre

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
ments are required (four positions in a horizontal plane at one height) (see Figure A.

measure-
2a).
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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 both antenna 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);

4) two positions on either side of the turntable centre so that the tip/of the antenna will
circumscribe a volume 0,75 m from the centre. These two positions/ate not regujred if the
tip of |the antenna extends to within 90 % of the total volume wjd ntenna is
positipned at the turntable centre. If the antenna elements over{ap\the 9 se two
positipns due to the length of the antenna, then the exact ce i epd not be
measired.

The antgnna heights are based upon a maximum profluct™hei| tely 2 m,

and the Use of a typical broadband antenna. Testing ) height or

occupyin ' 5 m table may require
higher tr{nsmit heights and larger antenna displ : 3 turntable.

NSA valu i ic bometries

(see Clayse A.2, reference [1]).

Assuming that the maximum horizontal-extension\o is 1,5 m, the minimun) required
number pf horizontally polarized anten ) ants is four (two positior]s in the
horizontal plane at two heights) (see FIg

NOTE 1 Fpr sites without turntables\a \ ehtre" refer to the centre of the 1 m by|1,5 m test-
table surfade.

NOTE 2 Spurces located | i ic i have been shown to have variations in current|distribution
which can pffect tatin propgrties,_of the squree at that location (see Clause A.2, reference|[3]). When

located nedr these interfdcesnan addiionalisite attentGation 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 (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) 1to4 | 1to4 [ 1to4 | 1to4 | 1to4 | 1to4 [ 1to4 | 1to4 | 1to4 | 1tod [ 1to4

f (MHz) A, (dB)
30 158 | 110 | 208 | 241 | 477 | 417 82| 93] 167 169 ] 260
35 134 | 88| 271 | 216 | 450 | 39,1 69 | 80| 154 | 156 | 247
40 13 | 7.0 | 249 | 194 | 427 | 368 | 58 | 704 142 Joih4 | 235
45 94 | 55| 229 | 175 | 407 | 347 | 49| | Balowa | 225
50 7.8 42 | 211 | 159 | 388 | 32,9 4,0 | \54 N4z, e | 216
60 50| 22| 180 131 357 | 208 6 [N b7 [Najo | 200
70 2,8 06 | 155 | 109 | 330 | 272 o\ \g2'| \os 7 | 18,7
80 09 | 07| 133] 92| 307 | 208 08N\ %6 3 b6 | 17,5
90 07 | 1,8 | 11,4 78 | 287 /23}9\ N4 2,1> 73 76 | 16,5
100 20| 28| 97| 7| 260 \232/] 0.7 0| 64 58 | 15,6
120 42| 44| 70| | g3 P s sl 13| 49 54 | 14,0
125 47| 47| 64 6 \231 [N\are 16| 05| 46 51 | 136
140 60| 58| 48| /35| 2navk 138 | 18] -15| 37 b3 | 12,7
150 67 | 63 39| \29 ofN M7 | 18| 28] 3. b8 | 12,1
160 7.4 -&z p/,1 2\( N9 ‘\)3,8 1,7 | -3,7 2,6 84 | 11,5
175 83 |69 N 20N\ pR[N74/| 124 | 14| a9 | 20 bo | 108
180 86 |\-7.2 7 N2 N6 | 120 | -13 | 53 1,8 b7 | 105
200 Sl S8 [N waY 152 | 106 | 36| 67 1,0 b 1 9,6
250 11, M N1 \7 | 116 | 78| 77| 91| 05 D3 | 7.7
300 Ags M2 83 /83| 87| 61| -105]-109] 15| Jo| s2
400 S1ed | Nl o| 58| 45| 35| -140|-126| 41| ko | 39
500 g7 [More | 16 1,8 16 | 164 | -151 | -67 | -f2 | 21
600 NORP<183 | 95| 93| 00 00 |-163 | -169| 87| -bo| o8
700 206 N-197 | 108 | 106 | 1.3 | 1.4 | 184 | 184 [ 102 | 1pa | 03
800 213 —20,8 | -12,0 | 11,8 | -25 | -25 | 200 | —19,3 | =115 | =1).6 | -1.1
900 225 | 218 | -12,8 | —129 | -35 | =35 | 21,3 | —204 | —12,6 | —127 | -1.7
1000 235 | -227 | -13,8 | 13,8 | -45 | -45 | 22,4 | 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 mtodm

in height

Antenna to be

— 89 —

relocated .

to maintain copstant - st

distance R

Figure A

Scanned 1
in height

<

Antenna to be rloeited . |
to maintain constant — ek

distance R

1a — Typical antenna positions for a

he vertical
ransmit and

IEC 1302/93

f[arization

R

p = Periphery of EUT as it is rotated
through 360°

h1=1mand2m

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

IEC 130393

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 o

Antenna to He relocated
to maintain donstant
distance R
h the vertical
e transmit and
IEC 1304193
Figure A.23 — Typical antenna positions for a rization
for a volume not to exceed Hary of the
volume greater than 1 m fro ections
Scanrf
in hei
Antenna to be reloc S\ T T 0,76 m
to maintain cpnstant Tde &
distance R T B

a4 075m g
e R = Distance maintained between the vertical

projection of the centre of the transmit and
receive antennas

IEC 1305193

Figure A.2b — Typical antenna positions for alternate site NSA measurements in the vertical polarization
for 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 &u i \Mgfollow the
frequency being scanned by the spectrum analyzer or receiver sho icigntly long
dwell tim¢ on each frequency to avoid amplitude errors in the measyred >

In additidn, in order not to influence the measurement results v idth of the
spectrum|analyzer shall be equal to, or greater than, the r i

PK detector

Ye No

PK < AVG limit ?

QP detector

@ Yes No
QP < QP limit ?

AVG detector

Yes No
AVG < AVG limit ?

Pass Fail

IEC 1273/97

PK Peak
QP Quasi-peak
AVG Average

Figure B.1 — Decision tree for peak detector measurements
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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. Depghding on the cable

type, different methods can be used, each with its advantages an

informatiye Annex F.)

c.1.1 Using ISNs or CDNs including those described in IE

For unscfeened single and double balanced pairs, the IS

For other|types of cables (screened and unscreened), the IEC ¢
can be uged, as far as such CDNs are available and 3 1 operatg

with the CDN inserted into the cable connected to the E ) of the CDN

exceed the value of the lower side tolerance |
category connected to the EUT.

measurement results with the smallest possible

In some ¢ , p ;D1 i avaiable, or the operation of the

CDN/ISN
alternativ|

When a ¢ i p z t 61000-4-6 is used to make measurements of g
i dard, the CDN should be calibrated to ensu
the requirements given for the ISNs describg¢d in this

emission
LCL perfi
standard.

« Conngs

e |f curten =
the current I|m|t

yethod C.1.1 gives
ement uncertainty.

ions for measurement without
C.1.2 to C.1.4 describe the

isadvantages

. (See

be used.
1000-4-6
normally
shall not
the cable

the best

system is
ledicated
possible

onducted
e that its

rt of the
efined in

zampare to

+ It is not necessary to apply the voltage and the current limit if a CDN/ISN is used. A 50 Q
load 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

2 I

40 cm” 2)
10 cm No restriction
— on length RN
80 cm ) 7
« > IEC 1274/97
AE = Associated equipment
EUT = Equipment under test
1) Distancg to the reference groundplane (vertical or horizontal).
2) Distance to the reference groundplane is not critical.
Figure C.1 — Using CDNs described in
C.1.2 pN"™)
For all types of coaxial cables or shield od C.1.2.
It is not mecessary to cu case with
method (.1.1. However it N order to
reach the| outside metglh
+ Break shield to
groungd.
* Apply
+ Meas hon mode
imped of the 150 Q resistor shall be sufficiently large jas not to
affecg se Clause C.2 to measure this impedance which ghould be
much 150)Q so as not to affect the measurement for frequencies gmitted by
the EUT.
+  Voltag ent is also possible either in parallel with the 150 Q resistor with a high
impeom—mmﬁmﬁeﬂﬁﬁeﬁm—m—Eﬁ\ngOA-G

as 150 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

:):rl:)rt;eem surface of the shield
EUT AE
10 cm .
Ferrites
. e
40 cm 150 Q 2)
10 No restriction on
30 cm to 80 cm cm
= - > < length /= ™ IEC 1275/97

AE = Associated equipment

EUT = Equipment under test
1) Distancg to the reference groundplane (vertical or horizontal).
2) Distance to the reference groundplane is not critical.
Figure 4.2 — Using a 150 Q load to the outside surfa situ CDN/ISN")

C.1.3

* Meas
* Meas
« Comp
+  Compj
+ The H

Capacitive voltage
probing

Ferrites
(optional

AE

—_—J B

No restriction on length

30 cm to 80 cm

< > —p

AE = Associated equipment
EUT = Equipment under test
1) Distance to the reference groundplane (vertical or horizontal).
2) Distance to the reference groundplane is not critical.

- y [—

6-1-2.

IEC 1276/97

Figure C.3 — Using a combination of current probe and capacitive voltage probe
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CcC.1.4 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
further measurement with

* Apply ferrite material.

this combination as a method to select the frequencies that need
the more time-consuming but more precise method C.1.4.

» By pr¢liminary measurement, determine the frequencies emitted by

+ Recond common mode impedance of cable, ferrite and AE by usin e shown
in Clause C.2 at frequencies emitted by the EUT. The posit i }ﬁall be
adjusfed until the common mode impedance is 150 Q % i i shall be

recorded. The ferrite shall be placed in this position duxi \ caswrement of the

common mode current.
NOTE | Different types of ferrite may be required for different fre

* Measyre current with the current probe. The ; i e figure is the "drive"

probe
during

« Comp

used in the calibration procedure used

t be used
ce.

Ferrites

40 cm” N

C
. )

Impedance measurement (see clause C.2)

No restriction on length

10 cm to 80 cm

IEC 1277/97

AE = Associated equipment
EUT = Equipment under test

1) 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
(/4) in 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 (/,) read by
the measurement probe with that in the first step (common mode |mpance =50 x/y/

I). Fqr-example—ith-is-hat+—then-the-commen-ode {000

+ This following
condifions
The lpop length (circumference) in the 50 Q calibration fi y .Y shall be
+10 9 the) S e [less than
1,25 . These conditions are necessary to minimise Joop.r \ uld affect
the impedance measurement and increase measure 2 following
two methods is used to measure the TCM impedar
Methqd 1: Connect an impedance analyzer to t e ¢al ‘ ' ort under
test at the switch shown in Figure C.4. ‘ ween the
cable|attached to the EUT port e EUT is
discomnected for this measurement EUT port

under| test are connected together\ at they are connectgdd to the
ited above should be appligd for this

impedance analyzer. The cable length condition
o that shown in Figure F.4

measlirement. This measurement tg is i in Fi 4.
Methqd 2: Using a né Z a>swrent probe and a capacitive voltage probe ,

measjire the commgan . The ratio of the voltage to the gurrent on
the cable attached| to\the est, as measured with the network |analyzer,
defingds the T i rement test set-up is similar to that [shown in
Figurg F.4. @
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50 Q
-V +
/
— N
LJ4— Measurement probe

Drive
probe ’ \ ﬂ

Current

probes Iy

VRN

’ N

Signal generator Receiver

Network analyser /§
\/fﬁ IEC 1278/97
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Start of process

Is the EUT port a
telecommunication port as
defined in clause 3.6 ?

zZ

z
C

No test required

Yes

v

‘ Select port type ‘

v S

Unscreened Screened or [
balanced pairs i

coaxial

Py >
vams: T L

Isan ISN Use method e method\Jefinediq C.1.8 s
available according defined in \ asurg yoltage and eyrren
to Annex D through Section 9.3

which the EUT will \ Me njethod of
?
operate? < C.1.4 can bq used at all
>frequencies f desired.

Yes Apply limits of \ Apply Wltage and current limits
@ya 1or f Table 3 or 4

Isan ISN
gvailable according
to 9.6.2 through

hich the EUT will
operate?

CDN as detailed
in IEC 61000-4-6

available through whic
the EUT will

operate? (—\
A
)
Use metiiod
defined in C.n.2 0 Voltage
(& voltage and current Limits
< ent met at all frequencies? ] Yes
\ No
AP
between 150 Q g
sistor and AE. _ common mode
impedance toward —No—

the AE
<150 Q

easure the common
mode impedance toward
the AE using the method

defined in C.2 and

ensure that the Yes
Use m R . v
impedance is
and C 150 &
. Measure non-compliant
fi i i thod
:::g Measure the voltage or requencies using metho

defined in C.1.4
current

q

For|Ports gonne&gting to: c.14
-Category 6 cable.or better, use J}SN Use method Apply ferrites to cable
as pefined/in 9.6.2 c)

defined in C.1.1 to
-Category5 cable ar hetter use IS

" Measure the common mode|
- FREaSH Heg - -
as defined in 9.6.2 c)”) or current impedance using the method
-Category 3 cable or better, use ISN defined in C.2 and adjust ferrite
as defined in 9.6.2 c)*) such that impedance is
-For “poorly” balanced cable, use 150Q +20Q

ISN as defined in 9.6.2 c)* Measure current

current limits of
Apply voltage or current Table 3or4
limits of Table 3 or 4

A
i Apply voltage or l

Apply current limits of
¢ Table 3 or 4

» 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)

ISN

metal case

H

NOTE 1 ﬁ

NOTE 2 Z
in 9.6.2 c) 1

EUT

C=47F
R =200 Q

L2=2x38

O

Balanced pair

7
I

Zcat m
I
I
L

=%
NS

IEC 1129/03

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

s specified
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ISN metal case

ISN
L1=5x14mH for 1 or 2 pairs L2=4x1,4mH
o AR ° AR o
Balanced pair 2
o ° N Py SN o
EUT } AE
O | ./\/\ ./\/\ 0
\
Balanced pair 1 |
\
, /YN Y
oo : T . 0
\ C C C_— C_—
AN 1 oa | Rd | /AN
Zcat Zcat
[ ]
\ \
L R1 L3 L.
100 Q
Rx
50 Q
C=82nF
L3=2x3,1mH
L4=2x3,1mH
Rd =390 Q
AE = Associated equipment
HUT = Equipment under test
Rx = Receiver input
L3 and L4 provide a transverse inductance ‘across eack_pair. x4"x 3,4 12,4 mH
IEC 1130/03
NOTE 1 Npminal voltage division factor defined in 9.6°2 e ,0 .
NOTE 2 Zfat represents the u req d to adjust the LCL of the ISN to the valugs specified
in9.6.2c) 1) -4).
NOTE 3 This ISN can be disturbances equally well on a single unscreened
balanced p4ir or on two uns
Figue D.2 - | nal conversion loss (LCL) for use with ¢ither
unscreened balanced pairs
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ISN metal case

ISN
L1=9x14mH for 1, 2, 3 or 4 pairs L2=8x14mH
o ./\/\ ° ./Y‘\ o
Balanced pair 4
O ® ./\/\ ® .KY\ 0
[
I
o ; ./\/\ Py .N\ 0
Balanced pair 3 }
o . ; ./\/\ Py .N\ o
EUT | | AE
[
I I O
Balanced pair 2 } }
[
O & O
| I I
[
O —— O
| | |
Balanced pair1 | | |
| | I
RSN °
. | | |
4 x Ycat m m m
[ N
[ ) I R
Rx
50 Q
C=82pF
Rd =390 Q
AE = Aspociated equipme
EUT = Eqpipment under tes
Rx = Receiver inp
L3, L4, U5 and L6 = ,
L3, L4, Lp
IBC 113103
NOTE 1 N
NOTE 2 { balance network required to adjust the LCL of the ISN to the values ppecified in
9.6.2c) 1)+
NOTE 3 Thi used to measure common mode disturbances equally well on a single pnscreened
balanced pair,oroh 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
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ISN for 2 pairs L1
O . ST O
Balanced pair 2 NV
EUT © ’ ? N G
O T T Y YN O
Balanced pair 1 |
Y TY Y
A A Ttr- ?
‘ ‘ - 4 xCa
2 x Zcat D 4 x Ra
|
1L Rc
Rb
CA=33nF 552
Ra =576 Q
Rb=6Q
Rc=44Q
L1=4x7mH
AE = Associated equipment
EUT = Equipment under test

Rx = Receiver input EC 113203

NOTE 1 Npminal voltage divis\

NOTE 2 Z
9.6.2¢c) 1) 1 4).

WARNING | This IS
connected fo teleco

Figure P.4 - |

ommon mode disturbances on unscreened
one active unscreened balanced pair.

pecified in

pair cables

psuring
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ISN metal case
ISN for 2 pairs L1
o ° S T B
Balanced pair 2 PN
O @ O
EUT ? ® AE
5 O f LYY O
alanced pair 1 ‘ A~
o a o
| | - 4 xCa
2 x Zcat D 4 xRa
|
4 L
— /AN
J‘ Rx
Ca=33nF S0Q
Ra =400 Q
L1=4x7mH

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

NOTE 1 Npominal voltage division factor defi

C 1133/03

NOTE 2 Zcat represents the unbalance netwo ire j of the ISN to the values

9.6.2 ¢c) 1) 1 4).

WARNING | This ISN must not be used to

connected fo telecommunication ports that employ o

pecified in

pair cables
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Balanced pair 4

Balanced pair 3

EUT

Balanced pair 2

Balanced pair 1

Ca=
Ra =
Rb =

AE =
EUT =
Rx =

NOTE1 N

lominal voltage division facto
NOTE 2 Zcat repr th& _unbalagce
9.6.2¢c) 1)+ 4).

WARNING
connected f{

Figur% .

-121 -
ISN metal case
ISN for 4 pairs L1
O ——0O
O ’ O
O } O
|
© —* © e
0 = R
| |
© 1 O
0 BEE o
| | |
N A N
4Xantu u u u
N ) I

33 nF
1152 Q
b Q

a4 Q

B x 7 mH
IAssociated equipment
Equipment under test
Receiver input

IEC 1134/03

specified in

pair cables

psuring
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ISN metal case

ISN for 4 pairs L1
Balanced ooy 4 ® FAAAS O
alanced pair
O ® ® YN O
ol ) 0 . } Py .KY\/\ )
alanced pair
0 . ‘ ® AN O
EUT ‘ ° AE
o L ® Y o
Balanced pair 2 : } ./\/\/\
© * * 1 ©
0 [ Y Y 0O
Balanced pair 1 } : } T °
O~ [ [ [ [ [ [ *+——~ o
axzeat [| [| [I[] | T T 1 8x¢ca RN
T T T T
B I A I I 8 xRa
Rx
Ga=33nF 50Q
Ra = 800 Q
1 1=8x7mH
AE = Associated equipment
EYT = Equipment under test
Rx = Receiver input EC 113503

NOTE 1 Npminal voltage division factor defin

NOTE 2 Zfat represents the unbalance netwqrk r
9.6.2¢c) 1) 1 4).

WARNING | This ISN must not_be wséd to
connected fo telecommunication pqrts that employo

Fig:re D.7 ~1
Coaxia

or use

entré<condugctor wire

one agtive unscreened balanced pair.

ithhfour unscreened balanced pairs

ISN metal case

Bpecified in

pair cables

bulkhé A
acte b{)axial cable ISN
AE
L1
o Coaxial cable
4 i | [
v F Y
: y L4 Coaxial
IsolatioR bulkhead
plate R connector
100 Q
Connection to
coaxial cable screen .
Screen-conductor wire
Rx
50 Q
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input

Common mode choke L1 =2 x 7 mH IEC 1136/03

NOTE Nominal voltage division factor defined in 9.6.2 e) = 9,5 dB.

Figure D.8 — ISN for use with coaxial cables, employing an internal common mode
choke created by bifilar winding an insulated centre-conductor wire and an insulated
screen-conductor wire on a common magnetic core (for example, a ferrite toroid)
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. Miniature coaxial cable
Coaxial \ ISN metal case

bulkhead -
connector Coaxial cable ISN

EUT

AE

Coaxial cable Coaxial cable

Coaxial
bulkhead
connector

Isolation plate,
shunt C <1 pF

Ferrite toroids

Connection to
coaxial cable screen

VAN

Rx
T we T
AE = Associated equipment

EUT = Equipment under test
Rx = receiver input

Common mode choke Lcm > 9 mH, total parasitic shunt C < 1
137/03

NOTE 1 Njpominal voltage division factor defined in 9.6.2 e) = 9(5 dB.
NOTE 2 More toroids may be needed to fully meet the req

Figure D.9 — ISN for use with codxiakca i nternal common|mode
choke greated by miniature coaxial ; S i-rigid solid copper s¢reen or
miniature double-braided scr, al cable) wound on ferrite toroidg

ISN metal case

A

Multi-conductor
screened cable

Screned

bulkhead
< connector
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input
Common mode choke L1 = (n + 1) x 7 mH, where n = number of signal wires
IEC 1138/03

NOTE Nominal voltage division factor defined in 9.6.2 e) = 9,5 dB

Figure D.10 — ISN for use with multi-conductor screened cables, employing an internal
common mode choke created by bifilar winding multiple insulated signal wires and
an insulated screen-conductor wire on a common magnetic core
(for example, a ferrite toroid)
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