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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization fe nga |zat|n com
national electrotechnical committees (IEC National Committees). The
brnational co-operation on all questions concerning standardization in the e
5 end and in addition to other activities, IEC publishes International
Chnical Reports, Publicly Available Specifications (PAS) and Guides

blication(s)”). Their preparation is entrusted to technical committees;

gr st

blications is accurate, IEC cannot be
interpretation by any end user.
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hational Standard CISPR 22 has been prepared by CISPR subcommittge I:
r—t—l‘b—rht_r—t_l_rr—t_n_d—wmagne iC compatibility of information technology equipment, multimedia equipment

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,

The ¢gommittee has decided that the contents of this publication wi
the mpaintenance result date indicated on the IEC web site unde
the dpta related to the specific publication. At this date, the publisatin

* rgconfirmed;
* wjthdrawn;
* rgplaced by a revised edition, or

&

* ammended.

until
h" in
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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.

@%
S
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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.

ITE gnd limits are specified for the frequency range 9 kHz to 400 G
class| B equipment. No measurements need be performed at frequeg
specified.

The iptention of this publication is to establish uniform requite ents oRthe
level| of the equipment contained in the scope, to f|X|m| !
methpds of measurement and to standardize operatin
resulfs.

2 Normative references

apparatus

1€ application of this docu
ndated references, the latest e

ment.
Hition

dized

and
ency

pctro-

Radio

dratus

asuring

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary

equipment — Conducted disturbances 1
Amendment 1 (2004)

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

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in EMC
measurements

3 Definitions

For the purposes of this document the following definitions apply:

3.1

information technology equipment (ITE)

any gquipment:

a) which has a primary function of either (or a combinati igplay,
rgtrieval, transmission, processing, switching, or con . muni-
cation messages and which may be equipped with—< W inal ports typically

o]
b) w
It ing
equip

Any
missi

scop¢ of this publication.

NOTE
the IT

Equiy
formd
publi

repre
more

3.3
host
part
contas

perated for information transfer;

th a rated supply voltage not exceeding 600 V.

bquipment (or part of the ITE equi
on and/or reception according

Any equipment whi
) Radio Regulations ghe

ment, for whkich
lated in .@

cation.

sentative cti ly interactive group of ITE (system) which includes o
N ’ ed for evaluation purposes

unit
pf ah ITE system or unit that provides the mechanical housing for modules, which
in-radio-frequency sources, and may provide power distribution to other ITE. H

INness

h the

itlons of

alid.

licitly
this

ne or

may
ower

distri

3.4

pution may be a.c., d.c., or both between the host unit(s) and modules or other I E

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
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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.

3.7
multifunction equipment

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

NOTE| Examples of information technology equipment include
— alpersonal computer provided with a telecommunication function andfer b

— alpersonal computer provided with a measuring function, etc.

3.8
totall[common mode impedance
TCMlimpedance

impeflance between the cable attachgd
plang

NOTE| The complete cable is seen as one wire/of the circui,

of the cable to external electrorjagne

3.9

arrarjgement

physical layout @ ected peripherals/associated equipment
the tgst area

3.10

configuration

modg of opekation a grational conditions of the EUT

3.11

assoriated ey

AE

TCM wave is the transmission mode of electrical gnexgy, ICK
cable |s exposed in the real applisation. Vice versa, | a.dominant mode, which results from exp

hdard

ound

it. The
if the
psition

vithin

appafatus\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 A ITE

Clasg A ITE is a category of all other ITE which satisfies the class A |
class| B ITE limits. Such equipment should not be restricted in its
warning shall be included in the instructions for use:

Warning \\>
Thig is a class A product. In a domestic environment this~product ause fadio in
fergnce in which case the user may be required to take %We .

ter-
5 Limits for conducted disturbance at mai inals
and telecommunication ports @

The g¢quipment under test (EUT) shall \ s 1 and 3 or 2 and 4, as appli-
cablg, including the average limit and the 8 K_limit when using, respectively, an
avergge detector receiver and quasi-peak er and measured in accordance with
the methods described i : i e limits or the current limits in Table 3
or 4, vgasurement method of C.1.3 where| both
limits| using a quasi-peak detector receivef, the
EUT and measurement with the average defector
recei

If the . shows fluctuations close to the limit, the reading|shall
be olbpserved for at [e measurement frequency; the higher reading shall be

recor i 5 f brief isolated high reading which shall be ignored.

5.1 [Li s \ ninal disturbance voltage

imits for conducted disturbance at the mains ports

of class A ITE
Limits
Frequency range dB(uV)
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

5.2 |imits of conducted common mode (asymmetric mode) dist
at telecommunication ports 2)

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
5 to 30 60 50
NOTE 1 The lower limit shall apply at the transition frequencies.
NOFE2—TFhetimitdeereasestHreary—with-thetogarithmof- the frequeneyinth
range 0,15 MHz to 0,50 MHz.

anc

turbance
3 Hz

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

Voltage limits Q Cwrrent limits
Frequency range dB (uV) ~ B (HA)
MHz
Quasi-peak Aye‘l&gb\e)/ /\Qu\aii-pe\aﬁ Average
0,150 0,5 971087,/ \] _Bhtoys [ ) 531943 40 to 30
0,5 to 30 87 74\ 43 30

- a0 Z O =z

asymmetric mode) impedance of 150 Q to th

etwork (ISN) which pre€ents a/Co
rte 094, 150 /1 =44 dB).

=]

()

OTE 1 The limits decrease linearly wi e logarit of\the frequency in the range 0,15 MHz tp

,5 MHz.

OTE 2 The current and valtage disturbance re ri for use with an impedance stabilizatio
on_mode

blecommunication port un (conversioh\factor is
frequency range 0,15 MHz to 30 MHz

~__/
Table 4 — Litnits of con
at tele u
(\ ox class B equipment

mode (asymmetric mode) disturbance
We limits Current limits
requency ran dB(LlV) dB(LlA)

MH

bt{asi- eak Average Quasi-peak Average

051 005 ¢ \ 84074 74 to 64 40 to 30 30 to 20
0,50 30\ \ ) 714 64 30 20

NOT

(ISN

undgr ¢est*(conversion factor is 20 log,, 150 / | = 44 dB).

E 1 TheWase linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHZ.
NOTE 2 The curren d voltage disturbance limits are derived for use with an impedance stabilization n

) which presents a common mode (asymmetric mode) impedance of 150 Q to the telecommunicatig

ptwork
n 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.

NOTE 2 Additional provisions may be required for cases where interference
occurs.

Table 6 — Limits for radiated disturbance of class B.ITE
at a measuring distance of 10 m

A
Frequency range Quasi-peak Iinit
MHz dm\

\ \

30 to 230

%\
230 to 1 000 N RN
NOTE 1 The lower limit shall apply at the trangition frequ M
NOTE 2 Additional provisions may be requiked for/ caSes*whereNnterference
occurs. (qi
N

7 |

71

711 d to national authorities for incorporation
in na and official specifications. It is also rgcom-
meng these limits.

7.1.2 equipment shall be that, on a statistical basis, at|least
80 % d eqeipment complies with the limits with at least 80 % confidgnce.
7.2 ts for conformity of equipment in series production

7.2.1

7.21 aysample of equipment of the type using the statistical methe¢d of
evalyationsset out inv7.2.3.

7.2.112 nr, for cimplir\ify'c cnl{n, on-one nqnipmnnf nnly_

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

S2 :ﬁZ(xn —)_()2

the value of the individual item

the appropriate limit
the factor derived from tables of the non-central t-distributio

ize n and is stated below.

uantities x,,, X, S,, and L are expressed logarithmically:

80 %
mple

3 4 5 6 7 //6 \\Q<\

12

K 2,04 1,69 1,52 1,42 135_|( 1.60) | o7 SN A24 1,21 1,20
7.2.4| The banning of sales, or the V | of\a type er val, as a result of a dippute
shall|be considered only after tests ha een_cabxied ing the statistical methpd of
evaluation in accordance with 7.2.1.1.

8.1

A tes
The s
levels
limits

If at
meth

It is mot necesss

ambi
case

e EUT to be distinguished from ambient 1
an be determined by measuring the ambient

certai ‘ s/the ambient noise is not 6 dB below the specified limi

that the ambient noise level be 6 dB below the specified limit where
bnt neise and>Source disturbance combined do not exceed the specified limit. |
the\source emanation is considered to satisfy the specified limit. Where the com

oise.
hoise
v the

, the

be used to show compliance of the EUT to the specified limits.

both
n this
bined

ambi

pnihoise and source disturbance exceed the specified limit, the EUT shall not be jU

dged

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

le
b) th

vel;
e ambient noise level is at least 4,8 dB below the specified limit.
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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 adfition
of anjpther cable does not decrease the margin a significant amount (for/exam Ie 2dB) with
respgct to the limit. The rationale for the selection of the configurati 3 ports
shall|be included in the test report.

Interq igment

requi mum
distu

If shi i i : s pliance, then a| note
shall i i i i isi S ch cables.

Excep 1t th i éntre of the cable with the
bund ' ' Ik or
stiffne f the
exces$

Wher i e type, connecting a cable to just one
of thc i d not

Any and
equip b are
requi gmple
cable , ing—2a d grounding. These conditions shall be mcluded in the
instrycti P

Equif shall
be te The
numb er for
which the_additio another board or card does not decrease the margin a significant

amount Afor example 2 dB) with respect to the limit. The rationale used for selecting the
numberand 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.
a), b),|c) mouse or joystick controls, be used as a replacement for item d).

igstance~may items

For 4 point of sale terminal, the minimum system consists of the
extent applicable) grouped and tested together:

(to the

a) agtive processor (till);

b) cash drawer;
c) keyboard(s);
d) display units (operator and customer);
e) tylpical peripheral (bar code scanng
f) handheld device (bar code scanner
One module of each type shall be opérative in B8g evaluated in an EUT. For a system

EUT,[one of each type of ITE that can\be possible system configuration|shall
be intluded in the EUT.

A unit of equipment whi 3 S ' distributed over a wide area (such ag data

procgssing termipals o te branch telecommunication exchanges, letc.),
and hich in it@w may be tested independently of the host upit or
systejm. Distributed pétw

site b

¢ a local area network, may be simulated on the test
locat re that they do not contribute to the measured level.

pherals or remote network communications simulators

The e ion EUTs having one of each type of module or ITE cgn be
appli anfigl¥ations\having more than one of each of those modules or ITE. This is

Yy u Vi [\ | 1Tl s VI
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

units|in which the PWBA was tested and verified, and information epabting the~lger to
ident|fy host units in which the PWBA will achieve compliance with the cigssification (A gr B).
8.2.1| Determination of maximum emission arrangement(s)

Initia| testing shall identify the frequency that has the highest di e\felativedto the|limit.
This Jdentification shall be performed whilst operating the EUT\ icCa of operation
and yith cable positions in a test arrangement that is represe pical installation
pract|ce.

The frequency of highest disturbance with respee t the/limi found by investigating
disturbances at a number of significant fregqyengiés. proyides confidence that the
probable frequency of maximum distt d that the associated gable,
EUT prrangement and mode of operatior -

For initial testing, the EUT should be\arr i g i i 3 as
apprgpriate.

Finallmeasurements shall be gcet i uses 9 and 10 for conducted and radiated
disturbances, respecti

8.3 EUT arrange:

The EUT positio d reference plane shall be equivalent to that occlirring
in ude. Theregfare\ floor ding equipment is placed on, but insulated from, a gfound
referénce pl i i

Equipme wall-mounted operation shall be tested as tabletop EUT| The
orienfation o nt shall be consistent with normal installation practice.

Con1inaﬁons of the equunnenttypesidenﬁﬁed above shaH also be arranged in a manner
floor
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 pra

ctice.

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
ground plane and insulation from the ground plane if floor standing, layout of cabling etc.).

from

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
The requirements stated in the text take precedence.

only.

8.3.1| Tabletop arrangement

The general conditions of 8.3 apply.

Equigment intended for tabletop use shall be placed on a non-cong

dimensions of EUT.

All units of equipment forming the system under test (i
peripherals and associated equipment or devices)
0,1 m separation is achieved between the neighbauring, units)(
are normally stacked, then they shall be

ze of

izontal

bcted
minal
units
ple a

monifor and desk-top PC) and placed eht (peripheral position 1 or

2 in Rigure 4).

Ideally, the rear of the arrangement ¢

letop

unlegs that would not be g SSIb|e or typics \ dse. This may require the table [to be
exterlded. If this is not passi S xnits may be placed around the sides of
the table as shown in Ki . iti and 2 shall be used for up to two additionalfunits
in Fi$ure 4. If more than_tw it§ the test arrangement shall be chosen that
mainfains as cloge a it spacing between units unless they are normally
located closer t :

Intra{unit cables g r the back of the table. If a cable hangs closer| than
0,4 m from the hg plane (or floor), the excess shall be folded at the able
centrg into /b e ng_longenthan 0,4 m, such that the bundle is at least 0,4 m above the
horizpntal gro

Cables of as keyboards, mice, microphone etc. shall be positioned gs for

normpl usagex

The grrangement of external power supply units shall be as follows:

a) If the mains input cable of the exiernal 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 shall be placed on the horizontal ground reference plane, grientatéd~er use,
but deparated from metallic contact with the ground reference glane 2 mm of
insulation.

The ¢ables shall be insulated (by up to 12 mm) from the hofiz s nce plane. If
the gquipment requires a dedicated ground connection; NS i and

bondgd to the horizontal ground plane.

Intra{unit cables (between units forming the EUY p o iated
equigment) shall drape to, but remai j lane.
Any excess shall either be folded at m or
arranged in a serpentine fashion.

If anlintra-unit cable length is not long enfous ; i ence
plang but drapes closer tha S ess shall be folded at the cable centre [nto a
bund|e no longer than 0,4 . The a iti itis ei , gdbove
the hprizontal ground i i bint if

this i$ within 0,4 2 o}

For gquipment with” a the number of risers shall be typical of installation
practjce. Where t -conductive material, a minimum spacing of at|least
0,2 m shall be mqintai . een the closest part of the equipment and the nearest vagrtical
cablg. Where i S ureis conductive, the minimum spacing of 0,2 m sh3gll be
betw¢en the ‘ equipment and riser structure.

8.3.3| Combinati abletop and floor-standing equipment arrangement

Subclauses 8.3/ .3.2 shall apply with the following additional requirements:

Intraqunit ‘cables between a tabletop unit and a floor standing unit shall have the excess
folded-irto-a-bundle-rotongerthan-0-4m—The-bundle-shal-bepeositioned-such-thatitis-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.

— Sptthe contrast control tTo maximum.

— St the brightness control to maximum or at raster extinction if rasterf extinstion~ec¢clirs at
leiss than maximum brightness.

— For colour monitors, use white letters on a black background to¢epresent\all solots,
— Sklect the worse case of positive or negative video if both 3

— Spet character size and number of characters per line so thaktypica atest nymber
of characters per screen is displayed.

— Fopr monitors with graphics capabilities, a pattern consis ] crofling Hs shodyld be
displayed. For monitors with text only capability/a patter isting of random text|shall
bé¢ displayed. If neither of the above apply, use i

The EUT shall be operated in theop erates the greatest leyel of
emisgion while satisfying the above op

8.4.2| Operation of facsimile devices

Facsimile devices shall b i and receive modes using the facgimile
receiyers test chart spe i Ost detailed image mode of the EUT.

NOTE| It may be necgssarj & a any times in order to obtain the full disturbance pdtential
of the ffacsimile dev

8.4.3| Operation ¢

Teleghone se itting voice information by digital signals shall be tes{ed in
idle gtate trg odes with the receiving condition of the standard sgeech
data for the telephonome yécified by the ITU-T.

8.4.4 ati multifunction equipment

Multifunctiens equipmient which is subjected simultaneously to different clauses of this
standard~and/or other standards shall be tested with each function operated in isolation, if
this gan/be achieved without modifying the equipment internally. The equipment thus tpsted
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
allowpnce may be made when relevant functions within multifunction equipment are.-tpsted
agairlst a different standard (e.g. excluding of fundamental and harmonics frequencigeg of a
local| oscillator during a measurement of equipment containing the ption
functlon according to CISPR 22). In the same way special terminatj . e.g.
during the measurements according to CISPR 22, the antenna pé egeiver
shall|be terminated by a non-inductive resistor equal to the value ance
for thle port.
NOTE| Disturbances caused by the local oscillator can be distingui other
sourcgs by changing the tuned reception frequency/channel.
Regardless of the above prescriptions,
— the measurement of disturbance vo he mai [ hy be
ekcluded if the EUT has complied
— the measurement of disturbance pow Srdi > f the
EUT has complied with the limits of radiated di
— the measurement of radj i fi thefigth according to CISPR 13 may be
ekcluded if all radiate limits
of CISPR 22.
9 Tethod of{.:;g
nd teleco
9.1 Measuremetqt
Meagquremerits sha e s as
desclibedn . X nents
may be © § or.
NOTE| It is recommended that the measurement of conducted disturbances be performed in a scfeened
enclosdure.
To rgduce testing time, a peak detector receiver may be used instead of a quasi-peak jor an
averdgeZ detector receiver. In case of dispute, measurement with a quasi-peak delector

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
An

Artificial mains network (AMN)

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 nefwork with a nominal impedance (50 Q/50 pyH or 50 Q/50 yH + 5 Q)| as defi in 4.3 of
CISP

Conducted disturbances shall be measured between the pbhe > ence
ground, and between the neutral lead and the reference ground. Bo s shall

It may not be possible to measure at some frequenci i hoise
caused by coupling from local broadcast service fig it8 a ency
filter /may be inserted between the AMN and ing easurements may be
performed in a shielded enclosure. Th additional radio-freqyency
filter [should be enclosed in a metall q_di ted’to the reference ground of
the [ i c the AMN should be satisfled at
the frequency of the measurement, with dio-frequency filter connected.

9.4

A ve ] the
proje P m.
The feference gr 3 and the impedance stabilisation network (ISN)|shall
be cgnnected to thge‘g ¢ e plane with a conductor that is as short as possible|.

9.5

9.5.1

The fnains Ca it being measured shall be connected to one artificial mains ndtwork
(AMN). Wheré. In is a system, which is a collection of ITE with one or more host lnits,
and gach item hasit€"own power cable, the point of connection for the AMN is determingd by
the f@llowing rules:

a) Each power cable that is terminated In a power supply plug of a standard design

b)

c)

(IEC 60083 for example) shall be tested separately.

Power cables or terminals that are not specified by the manufacturer to be connected via
a host unit shall be tested separately.

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

ation distance shall be between the closest point of the EUT
EUT mains cable is connected to the extended outlet.

Wherne the mains cable supplied by the manufacturer is longs
be folded at the centre into a bundle no longer than 0,4 SO » S
1 m. [If the 1 m cable length cannot be achieved owing~o pt i imitatj EUT
arrangement, the cable length shall be as near to 1 e i ble is
not gpecified or supplied by the manufacturer, a bcted
betwe¢en the EUT and AMN.

The power cables of all other units{of i to a
second AMN, which is bonded to the graund i N for
the uhit being measured. A multiple sogt S i i ower
cablgds to a single AMN prowded the r 9 .

additlonal AMNs may be used; i i ¢ it shall

not bg less than 0,8 m.

All telecommunicatio
appropriate ass
the cpnducted di
durin

r an
> bnt of
If¥an ISN is connected to a telecommunications port
iSturbances at the mains port, then the ISN regeiver

port and the LCL shall be representative of the
telec i that port attaches (for example CAT5).

If ISNs aye \ rfents on telecom ports, they shall be nominally 0,8 m from the
EUT S bONa grond reference plane. Other units of the equipment under test|shall
be at

Grouhd copnectionsywhere required for safety purposes, shall be connected to the refefence
ground-poeint 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 arrangemen

shlown in Figure 5 (alternative 1a) and Figure 6 (alternative 1b).

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

In allf cases, the EUT shall be at least 0,8 m from any oth
which is not part of the EUT or associated equipment.

It shall be recorded which test arrangement alternative S ¢ measurement i

test report.

Additjonally:

+ AMN(s) may have to be positioned/to the side
EUT.

distance of 0,4 m
ngcessary).

Additjonally for

9.5.3

The general conditions of 8.3.2 and 9.5.1 apply.

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

the criterion that the AMN shall be 0,8 y
+ S|gnal cables shall be i theirentire Jengths, as far as possible, at a no|

S are

open
non-
2. An

meet

minal
re, if

led at
Dle.

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
Iosse]: (LCL) as defined in 9.6.2.

The fanufacturer shall demonstrate that the equipment does not excgéu ables
3 or ## when tested with the ISN according to the cable category sp®e uigment
documentation provided to the user.

In cgses of dispute the method of conformance in 9.6.2 usin a takes

precgdence for all ports.

9.6.2| Impedance stabilization network (ISN)

The mains voltage shall be supplied to the EUT - cdhwhen measuring the mains
termipal disturbance voltages accordi

Assepsment of common mode ( retri - current or voltage disturbances at
telec & rmed
with fhe telecommunicatio | e the
common mode termination Nmp the telecommunication port during the
distufbance measure ; 5 end
shall| be interposed i iated

equip
It ha ction
depe sl€communication port under test. Until a suitable ISN is

is permitted to connect such cables to an AE|or a
simul The actual load shall be reported and the common mode
impe 0 and stated in the test report. In any case the EUT shall[meet
the limitg 3 s applicable.

speci

Wher is used it should be possible to attach it to the cable to be meagured
without diseconnecting’the cable from its connections. The current probe must have a urfiform
frequency résponse without resonances, and must be capable of operating without satufation
effecisCeaused by the operating currents in the primary winding.

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

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

a) The common mode termination impedance in the frequency range 0,15 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
dppearing at the EUT port of the ISN.

c)1) [ISN for measurements at ports intended for connection to e etter)

unscreened balanced pair cables.

The variation of the longitudinal conversion loss (LCL) b1l be

defined by the following equation:

c)2) etter)
bl be
c)3) etter)
bl be

defined*by the following equation:

2
LbL(GB)=OO-IUIOg1OLI+(é} } B~ (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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d)

e)

9.6.3| Measurement at telecommuni

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.

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.

The voltage division factor is defined as follows.

Definition: The voltage division factor of an ISN provided with a vg| gasuring port
s| defined as:

voltage division factor = 20logy,

where V., is the common mode voltage appearing act ance
p esented to the EUT by the ISN, and V is the sured
difrectly at the voltage measuring port.

The voltage division factor shall be added to i neasured directly at the

voltage measuring port and the res ¢ v PRV 3 or
Table 4, as applicable. The accurs 0

The EUT shall be set up i i i , [floor-
standing equipment, and combi S : i

In orgler to make reliable ¥missi expents representative of high LAN utilization it is
only hecessary @ onditi ilizati that
level [for a minim Fiodic

and pseudo-randop
randgm: files cg
dumgs, screep updates, S). If the LAN malntams transmission during |dIe p§
meagquremenis sha o e during idle periods (see Clause E.3, [7]).

9.6.3|1 ge asurement at balanced telecommunication ports intended for

When disturbance

(e.g.
mory
riods

oltage measurements are performed, an ISN providing a vdltage

meaguring* port suitable for connection to a measuring receiver while satisfying the
telecpmmunication port common mode termination impedance requirements shall be us€d.

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 shall be

terminated as for disturbance voltage measurements.

The measurement method of C.1.1 shall be used.
For cpbles containing more than four balanced pairs, see 9.6.3.5.

9.6.3|3 Voltage measurements at telecommunication ports
to screened cables or to coaxial cables

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

9.6.3|4 Current measurements at telecommunica

The measurement method of C.1.1 or

9.6.3|5 Measurements at telecomm

The |measurement meth
requifements shall be[wet ®ither
C.1.4.

NOTE| It is aIIowe \
which the limit is exceeded W

9.7 Recording o

Of thpse distiyrban
at legst di
maing po X

current-carryimg\conductdr for each disturbance shall be identified.

In aqdition; the test report shall include the value of the measurement uncertainty ¢
meagqutement instrumentation and its associated connections used in performing

the
pd of

ies for

pcord
each
t, the

f the
the

emissiomtests—See Ciause 1

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.

NOTE| Other antennas may be used, provided the results can be correlated with the balainced dipele(antennga with

an acdeptable degree of accuracy.

10.3.1 Antenna-to-EUT distance

Meagqurements of the radiated field shall be made with the ant: Q izontal
distapce from the boundary of the EUT as specified in Clduse™ \T hs UT is
defined by an imaginary straight-line periphery describing imp etri iguration
encompassing the EUT. All ITE intersystem cableg uded

or for
other feasons, measurement of class B EUTs @ﬁs ahce, for example 3 m. An nverse
proportionality factor of 20 dB per decade should S asured data to the specified digtance
for defermining compliance. Care should be taken\i B_Mme ement offarge EUTs at 3 m at frequencies near
30 MHz, due to near field effects.

NOTE]| If the field-strength measurement at
made at a §los

10.3.

The e for

10.3.

Antenna-to- EUT a
field-p
Wher
madqg arg

varied during the measurements to find the maxjmum
easurement purposes, it may be possible to rotate the [EUT.
e EUT remains in a fixed position, and measurementg are

10.3.

Antenna-t6*EUT pdlarization (horizontal and vertical) shall be varied during| the
meagurements 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 Site 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 also CISPR 16-1-4).

10.4.3 Open-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
horiz
Figur

The
test s

10.4.4 Conducting ground plane

A cof
large
shou
wave
may

10.4.p Alternative test sites

Tests
desc
will vl
the

requi
One

NOTE

10.5
10.5.

Main
main

construction material is primarily conductive. The test site shall be provided W
pbntal metal ground plane described in 10.4.4. Two such test si are depict
es 1 and 2.

ites.

ith a
ed in

2NfFarea

d the

5t measuring antenna, and cover the entire arfea ha. It

eld valid results.
site  attenuation

rements of 4.2,

pxample of a

Annex A

E

1 Gen

5 cabhlés shalidfape to the ground reference plane. They shall then be routed f

5 power outlet.

of a
blane

sites
sts if
ation

p the

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 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.

Ane

10.6
Of th

at legst the disturbance levels and the frequencies of the si

the a

In ad
meas

ample test arrangement is shown in Figure 13.

Recording of measurements

htenna polarization for each reported disturbance.

dition, the test report shall include the value g
urement instrumentation and its associated

ncertainty g
in performing

pcord
pcord

f the
the

emissgion tests. See Clause 11.
10.7 | Measurement in the presence
In ggneral, the ambient signals should e limit. Radiated emanations frogm the
EUTeLat the point of measurement {ma impossible to measure at pome
frequencies due to ambie ocal broadcast services, other |man-
madq devices, and natur&| sou
If thg ambient signal [field"s iSchigh (see Clause 8) at the specified distancd, the
following metho@ i
a) Pgrform measure Ps™a jstances and determine the limit L, corresponding to
tHe close-in dists
Ly = L4 (d4/dy)
wherg it in microvolts per metre (uV/m) at the distance d.
Deter e environmental and compliance test conditions stipulatéd in
Clause 8
b) In thecfrequency” bands where the ambient noise values of Clause 8 are excgeded

neasured values higher than 6 dB below the limit), the disturbance values of the

EUT
all lie

ay_be interpolated from the adjacent disturbance values. The interpolated value sh

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

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

10.8

User installation testing

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 measdrgment

instrymentation uncertainty considerations contained in CISPR 16-4-2.

Detefrmining compliance with the limits in this standard shall be beseg e fesults of the
comgliance measurement, not taking into account measuremenf_ins ertpinty.
Howgver the measurement uncertainty of the measurement\ b tation  and its
assotiated connections between the various instruments i S y ain shall be
calculated and both the measurement results and the caiCula \ inty shall appgar in

the test report.

NOTE| For in situ measurements, the contribution of uncertainty, ite itgelf is excluded frdgm the
uncertpinty calculation.

AE A sso&a\t&\eqﬁm\ment
AMN | | Artficialhains netyork
/E\B{ /N Eq\mi,grrhjent u}%er test
N

edance abilisation

t

mmeter (MD) = 2R

A\ %
Q$ T
~

~
N
Minor diameter (mD) = R\I_ N
/ \
/ \
[ < R AN \
l‘ PN AN I‘
\ Antenna Test sample /
\ P /
\ /
\\ //
~ -
\\\ ///
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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\

/ m I: |
I’ 3m // l
]

1 : ]
\ |
‘ J

-
—

Test antenna J

There |shall be no reflecting object inside the volume defined on
and de¢fined in height by a horizontal plane 23 m above the highegt glemé
test.

NOTE| See 10.4.3 for applicability of the
in 10.3.1.

easurement site

figure
under

cribed

im
. —_— l¢——
g
oD O a W
Antenna Qg>
D l

IEC 1

64/97

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

L=3mor10m

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

0,4m
Non-conductive table
v
-_— . - - e
) ! Tl
1

I Perinheral Monitor f? o . : Peripheral i I

'1 / rFeriprieral 1 :
| 0,1m . v
| |
I mommme e T [

! i

| i Peripheral ! |
| H 4 E Extend table for |

i ! or€ peripherals
| ' H if needed |
| |
| |
I & flush with I

keyboard
| |
| |
fr— L | —_— _— L]
IEC }66/05
NOTE
1. Fo

2. Ca
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—e

AE

Non-conductive table

0,1m
Rear of EUT to be flush with =2 >
rear of table top
//’
2 i 0,8 mto
99‘\7 Q\/J\_i![i/ * hf ground
%J I l \ plane
0,8 m
N2 /0§ i
AV B Iy SRV B [—.
/N’ — "/Current probe T T

HISN

BorIied to horizontal

ground plane

Termination

[

0,4 m to vertical grou

reference plye\

izontal.-

RN

\Vertical ground reference plane

Bonded tq,.v"é'.rtical
ground reference plane L

IEC 467/05
Figure 5 — Example te
(conducted emission @
™
\ \
@ 0,1m Non-conductive table
v
Rear of oXe flu A
with rear &f table 72/
urrentprabe fz‘ 0,8 mto
floor or
? 0,8m
’ height
1
I AIVIL
0,4m Termination

Vertical ground
reference plane

0,4 m to vertical ground
reference plane

),

Bonded to vertical ground

reference plane

IEC 468/05

Figure 6 — Example test arrangement for tabletop equipment
(conducted emission measurement — alternative 1b)
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AE N 0,8 m >
Non-conductive
supporting material
I ==
0,1m

0,1m

\\ Current

ISN probe

AMN =

Bonded to horizontal ground
reference plane

rizontal ground
reference plane

AMN

IHC 469/05

e
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;l |4

Use typical spacing

gl ’

/Current probe

AMN

AE

(cénducted emission measurement)

1

N/

ermination

/

IEC 470/05
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reference plane

Non-conductive
table

Rear of EUT to be flush with .
rear of table top Typical
spacing
Bonded to horizontal ground £
0,8m
n
v
- \ Termination
g
2
= = M t ] AMN
Current
probe
Bdndeg to horizontal
ground reference
plgne
Vertical ground reference plane IEC 471/05
Figure 9 — Example test arnran entfor combinations of equipment
&nducte e ion me rement)
N \) Non-conductive table
Q // -§--
\z o g 0,8m
ree/
U | !
/ \ \ __Yl_
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

i

Insulation

Power cables

Termination

IEC

473/05
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N\

Cable tray and supports

Typical heights

H \
/ i102m
Mains cable Mains cable \
f AMN AMN
SN || N
/ \ / Tupiita

/ Insulation

ISNs and AMNSs shall be bofded to

the ground reference plane.

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

iary equipment. These cables
rect impedance

YO\ \/»z\ K

[]

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

Elevation vieyv

Cable rack

Current probe
(conducted only)

Insulation

Plan view

IEC 474/05

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

Site attenuation measurements
of alternative test sites

A.1 Method of measurement of site attenuation

The fransmit antenna shall be moved within a volume in both horizontal and .v@rtical

polarjzations (see Clause A.2, reference [2]) as shown in Figure A.1 nded
minimum volume includes lateral positions defined by a 1 m x 1,5 m 1€ when
rotated about its centre, and vertical extremities defined by typical floor-
standing and table-top equipment of 1,5 m or less as shown in F st| sites
may f[equire volumes larger than the recommended minimum dep bf the

typical equipment to be measured.

For these measurements, broadband antennas shall be use a ment distances
shall|be referenced between the centres of the antephas. Th i nnas
shall|be aligned with the antenna elements oriented 8 is so

that the antenna elements are always parallel.

A1.1 Vertical polarization

In the vertical polarization the height of the transm bf the
anterjna (a minimum clearance of 25 ¢ blane
shall [be maintained).

Meadurements shall a ; O™ ansmit height at 1,5 m under either ¢f the
following conditiops:

a) the expected :\EI \
b) the tip of the tre
EUT height wk

bcted

The fransmi 1a'\S Driate
heights faf i

1) tHe exac

2) alposition\®, orward of the turntable centre and towards the receiving antenna [lying
on a,line, that is the measurement axis, drawn between the turntable centre anf the
rgceive antenna);

3) a position U,75 m behind the turniable cenire and away irom the receiving anienna,
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 the centre
and normal to a line between the turntable centre and the receive antenna).

Normalized site attenuation (NSA) vertical polarization measurements shall be performed
with the transmit and receive antenna separation held constant, using Table A.1. The receive
antenna shall be moved to the nearest location maintaining the appropriate distance, and
along a line towards the turntable centre.

Assuming a maximum EUT height of 1,5 m, a minimum of four vertically polarized measure-
ments are required (four positions in a horizontal plane at one height) (see Figure A.2a).
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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-positionts—-morethant-mfrom-thenearestvertical-dielectric-interface{see-Note ’))-
S—positHohrts+Rofrethahi———Hoemthehedfrestericat-aietectHctHhteHace+S O ),

4) tw B will
Ci if the
ti na is
p e two
p ot be
m

The 2m,

and t ight or

occu quire
highg able.

NSA btries

(see C

Assu
numb
horizpntal plane at two heights) (see FIg

is 1,5 m, the minimum required
ants is four (two positions in the

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

NOTE|2 Sources located | i ic i 3 have been shown to have variations in current distr|bution
which |can affect tat|n proprtle of Re squree at that location (see Clause A.2, reference [3]).| When

locatefl near these i
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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) Ay, (dB)
30 158 | 11,0 | 208 | 241 | 477 | 417 8,2 93| 167 | 169 | 260
35 13,4 88 | 271 | 216 | 450 | 391 69 | 80| 154 | 156 247
40 11,3 70 | 249 | 194 | 427 | 368 58 | 704 142\ 24 || 235
45 9,4 55| 220 | 175 | 407 | 347 | 49 /e\ﬁk ({s\z\ \1\1&4 22,5
50 78 | 42| 211 | 159 ] 388 | 329 | 40|\ sA [N\ 12, 21,6
60 5,0 22| 180 | 131 | 357 | 208 2@ )\Q 1\3( 11,0 |[ 20,0
70 28 | 06| 155 | 109 | 330 | 272 )\ \g2| \oa | o7 | 187
80 09 | 07| 133 | 92| 307 | 249 s \2\@ 3 86 || 17,5
90 07 | 1,8 | 11,4 78 | 287 /23}9\ N4 2,1> 73 76 || 165
100 20 | -28 97 | 67| 260 \;Qz/ 0.7 179 6,4 68 || 15,6

120 42| 44| 70 || g3 P 1 sl 13| 49| sa 140

125 -4,7 -4,7 6,4 \4\6 2\3‘4 \7,6 \—},é 0,5 4,6 5,1 13,6

140 -6,0 -5,8 4,8 3,5 2N 15) -1,8 -1,5 3,7 4,3 12,7

150 -6,7 -6,3 3,9 \2,9 0 \P{/ -1.8 -2,6 3,1 3,8 12,1

160 7.4 -&z p/,1 2\,(\18),9‘\)3,8 1,7 | -37 2.6 34 || 11,5

175 N,Q EO(’ *, w 12,4 -1,4 -4.,9 2,0 2,9 10,8

180 -7,2 7 \r\% 16,9 12,0 -1,3 -5,3 1,8 2,7 10,5

_8,3
00 W <\8,4 \0,6 \&Q 152 | 106 | -36 | -67 1,0 2.1 9,6
050 -11/<< 196 N\ Nr7 | 116 78 | 77| -91 | -05 0.3 77

300 —%{,8 X‘@,(S \—‘&3\/ -3,3 8,7 6,1 | -10,5 | -10,9 -1,5 -1,9 6,2

400 51433\ \\14, 9| -58 4,5 35 | —140 | 126 | -41 | -50 3,9

500\ N\-13@ 187 V79 | 76 1.8 16 | —16.4 | —151 | 67 | -7.2 2.1
600 \%9,\ \\18) —95 | -9,3 0,0 00 | 16,3 | —16,9 | -87 | -9.0 08
700 5206 N-197 | 108 [ 106 | 13 [ 1.4 | 184 [ 184 [ 102 | —104 || 03
500 2137 —208 | —120 | 118 | 25| —25 | 200 | —193 | =115 | =116 || -1.1
90D 225 | —218 | —12.8 | 129 | -35 | -35 | —21.3 | —204 | —1256 | —127 || -1.7
1000 235 | —22.7 | —13.8 | —13.8 | -45 | 45 | 224 | —21.4 | —13.6 | —13.6 | -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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Figyre A.1a — Typical antenna positions for a
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Antenna tq be relocated .
to maintain constant

distance A

s

D=

B through 360°

h1=1mand2m

brtical
nit and

I¥C 130293

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

receive antennas

IEC 1303/93

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

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

Antenng to be relocated
to maingain constant
distance R

Figurg A.2a — Typical antenna positions for a
for a volume not to exceed
volume greater than 1 m fro

L

Bcanned 1 m to
in height

Antennd to be reloc
to mainfain constant
distancqg AR e

vertical
smit and

1EC 1304193

ion
f the
ns

receive antennas

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

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

judggment.

Spectrum analyzers or receivers provided with RF preselectors which a
frequency being scanned by the spectrum analyzer or receiver sho
dwellftime on each frequency to avoid amplitude errors in the measyred

In addition, in order not to influence the measurement results

Yes

PK detector

No

PK < AVG limit ?

QP detector

@ Yes
QP < QP limit ?

AVG detector

Yes No

No

AVG < AVG limit ?

W the
long

f the

Pass

PK Peak
QP Quasi-peak
AVG Average

Figure B.1 — Decision tree for peak detector measurements

Fail

IEC 1273/97
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Annex C
(normative)

Possible test set-ups for common mode measurements

C.1 Introduction

Annek C describes the measurement methods that can be used to measure the |[TCM
condycted emission of telecom lines as required in this standard. Depghding on the’/cable
type,| different methods can be used, each with its advantages ang~gdisadvantages.|(See
informative Annex F.)

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

For Unscreened single and double balanced pairs, the IS i [©-9Y6.2 shall be lsed.
For dther types of cables (screened and unscreened), the i in IEC 6100[0-4-6
can He used, as far as such CDNs are available and a i operate normally
with the CDN inserted into the cable connected to/the EUT, of the CDN shdll not
exceg¢d the value of the lower side tolerance in\9.6.2 N appropriate to the cable
catedory connected to the EUT.

Whene measurement with this method i yethod C.1.1 gives the| best
meagurement results with the smallest possiblexme ement uncertainty.

In sojme cases, an appropri i) i available, or the operation of the system is
affecied by the insertion of the . ions for measurement without dedifated

CDN/ISNs are therefp
alternatives.

Wher

emi

S

a CDN in a;o ANCe t 61000-4-6 is used to make measurements of cond
i dard, the CDN should be calibrated to ensure tHat its

C.1.2 to C.1.4 describe the pogsible

Icted

LCL the requirements given for the ISNs described in this

stang

+ C 6 reference groundplane.

« If : QEA]T ement is used, measure voltage at the measurement port of the
C e’reading by adding the CDN/ISN voltage division factor defined in

theceurrent limit.

Iflcurrent measurement is used, measure current with the current probe and compare 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.


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

CISPR 22 © IEC:2005 - 99 -

Current probe

EUT (if applied)
CDN/ISN AE

2 I

40 cm” 2)
10 cm No restriction
— on length
80 cm ) 7
« > IEC 1274/97
AE = Associated equipment
EUT = Equipment under test
1) Digtance to the reference groundplane (vertical or horizontal).
2) Digtance to the reference groundplane is not critical.
Figure C.1 — Using CDNs described in
C.1.2
For afl types of coaxial cables or shield 1.2
It is not necessary to cu with
methpd C.1.1. However it er to
reach the outside metglh
- Bfeak the in bld to
ground.
* Apply a ferrit
. easure mode
impedance to d of the 150 Q resistor shall be sufficiently large as njot to
affect’the wea ant. Use Clause C.2 to measure this impedance which should be
uch 150)Q so as not to affect the measurement for frequencies emittgd by
tHe EUT.
+ Vpltage ‘measuremient is also possible either in parallel with the 150 Q resistor with g high
impedanhce probe, or by using a "50 Q to 150 Q adaptor" described in IEC 61000-4-6
as$ 150 Q load, and applying the appropriate correction factor (9,6 dB in case of the 150 Q

to 150 Q adaptor").
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40 cm1

1)
2)

C.1.3

40 cm1

Connection to the outside

:):rl:)rt;eem surface of the shield
EUT AE
10 cm Ferrites
) 150 Q 2)
No restriction on
30 cm to 80 cm 10 cm length
< > > IEC 1275/97
AE = Associated equipment
EUT = Equipment under test
Digtance to the reference groundplane (vertical or horizontal).
Digtance to the reference groundplane is not critical.
Figure C.2 — Using a 150 Q load to the outside surfa situ CDN/ISN")
C
C
T
Capacitive voltage
probing
, AE
Ferrites
(\ \ (optional) "
7 — 2
30 cm to 80 cm No restriction on length
) - ) - IEC 1276/97

1)
2)

AE = Associated equipment

EUT = Equipment under test
Distance to the reference groundplane (vertical or horizontal).
Distance to the reference groundplane is not critical.

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

* Apply ferrite material.

common mode current.

NOTE Different types of ferrite may be required for different fre
* Measure current with the current probe. The "drive"
obe used in the calibration procedure usedA used
Ferrites
8 =
e}
40 cm" == 2)
cm \
Impedance measurement (see clause C.2)
No restriction on length
"~ 10cmto80cm 9
N g 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 impedance = §0,[x /, /
Io). For example, if I, is half /;, then the common mode impedance is
This TCM impedance measurement technique should be used ¢ follpwing
conditions:
The loop length (circumference) in the 50 Q calibration fi 3 .9shall be
£|10 % of the total loop length in Figure C.4 and both loop Ien S d be less| than
1]25 m. These conditions are necessary to minimise Joop.r \ bffect
the impedance measurement and increase measure Ong of the follpwing
two methods is used to measure the TCM imped

ethod 1: Connect an impedance analyzer to t e ¢al ‘ ' inder
”t\%st at the switch shown in Figure C.4. ‘ edance analyzer betweeh the
cable attached to the EUT port 5 neeground plane. The EUT is
disconnected for this measurement esin the cgble attached to the EUT port
under test are connected together\ at they are connected t¢ the
i

pedance analyzer. The cable lefigth conditions cied above should be applied fofr this
easurement. This measurement te is i o that shown in Figure F.4.

ethod 2: Using a né 7 a~ewrent probe and a capacitive voltage prpbe ,
easure the commgn 3 . The ratio of the voltage to the currgnt on

e cable attached tocthe est, as measured with the network analyzer,
pfines the T i rement test set-up is similar to that shown in
gure F.4.
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50 Q
-V +

/
—_—

- 107 -

Drive
probe

Current
probes

‘ Measurement obe
p

V1

Signal generator

Receiver

Network analyser /§
\/ﬁ

IEC 1278/97
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zZ

No test required

z
C

- 109 -

Start of process

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

Yes

v

Select port type ‘

Unscreened
balanced pairs

Screened or
coaxial

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

CDN as detailed
in IEC 61000-4-6

available through whic
the EUT will
operate?

Use method defined
and C.1.1to

AN
For Ports eonnegting to:
(Gategory 6 cable or better, use JSN
as defined in 9.6.2 ¢)

Gategory Scable or better, use IS

as defined in 9.6.2 c)”

(Gategory 3 cable or better, use ISN
2.a)3)

o
asteinear-62¢)

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

%

Use method
defined in
Section 9.3

<

N

/

e method\défihediq C.1.8to
asury voltage and eyrren
\ Me method

>C.1.4 can be used §

frequencies if desirg

Apply limits of

@yﬂor

/

\ Applyﬁtage and current limits

f Table 3 or 4

(2

A}
Use metiiod

etween 150 Q
sistor and AE.

easure the common
mode impedance toward
the AE using the method
defined in C.2 and
ensure that the
impedance is
>>150 Q.

Measure the voltage or
current

Use method
defined in C.1.1 to
measure voltage
or current

Voltage
and current Limits

met at all frequencies? Yes 1

common mode
impedance toward
the AE
<150 Q

Yes

v

Measure non-compliant
frequencies using method
defined in C.1.4

C14

Apply ferrites to cable

Measure the common mode
impedance using the method
defined in C.2 and adjust ferrite

-For “poorly” balanced cable, use
ISN as defined in 9.6.2 c)*

)

Apply voltage or current
limits of Table 3 or 4

A

Apply voltage or
current limits of
Table 3 or 4

v
: D

uch that impedance is
150Q+20Q
Measure current

}

Apply current limits of
Table 3 or 4

f
t all
d.

» End of Process |«

IEC 1350/04

Figure C.6 — Flowchart for selecting test method
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NOTE

NOTE
in 9.6.

- 111 -

Annex D
(informative)

Schematic diagrams of examples of impedance
stabilization networks (ISN)

ISN metal case

C=47F
R =200 Q

L1=2
L2=2

SN
L1
4 20 74 NN
EUT Bal Od i T ¢ A
alanced pair /\
o-e l—/ﬂ
| 1 T
| C C
Zcat m I
: 4
Q
- ¢

IEC 1129/03

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

Ecified
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ISN metal case
ISN
L1=5x14mH for 1 or 2 pairs L2=4x14mH
o AA ° A o
Balanced pair 2
Y YN
O ® o  J o O
EUT }
O } ./\/\ ® ./\/\ 0
\
Balanced pair 1 |
\
H % -m i -m f)
! } C C__ C- c__
Rd Rd
Zcat m Zcat
[ ]
\ \
L R1 L3 L.
100 Q
Rx
50 Q
C=82nF AN
L3=2x3,1mH
L4=2x31mH
Rd =390 Q

AE = Associated equipment

EUT = Equipment under test
Rx = Receiver input

NOTE|1

NOTE|2 Zcat represents the u
in9.6.c)1)—4).

NOTE|3 This ISN can be
balanded pair or on two uns

Higure D.2 - |

L3 and L4 provide a transverse inductance ‘across

ack_pair 12,4 mH

IEC

9.0 e) e .
r to adjust the LCL of the ISN to the values sp

din

[1130/03

Ecified

eened

=
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Balanced pair 4

Balanced pair 3

ISN metal case

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

E

O

O

O

O

EUT

Balgnced pair 2

Balfnced pair 1

C|=82nF

Rd =390 Q
AH = Associated equipme
EUT| = Equipment under tes

RY = Receiver inp
L3)L4, L5and L6 = ,

L3,|L

NOTE[1

NOTE|2
9.6.2 ¢)

NOTE|3
balande

O

O

O

;
;

®
|
|
i
|
|
i
|
4 x Zcat m

i

4, L5, and L6, provid
IEC 113

This ISt g used to measure common mode disturbances equally well on a single unsc
d pair, Or on tw ee or four unscreened balanced pairs.

AE

103

fied in

eened

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 metal case

ISN for 2 pairs L1
O O
Balanced pair 2
O O
EUT f AE
O f O
Balanced pair 1 |
O ? O
|
|
2 x Zcat D
| |
1 L
CA=33nF
Ra =576 Q
Rb=6Q
Rc=44Q
L1=4x7mH
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input EC 113203
NOTE|1 Nominal voltage divis\
NOTE|2 Zcat represents the unbalanc wjred to/adjust the LCL of the ISN to the values spec

9.6.2 ¢) 1) — 4).

WARNING This IS
connegted to teleco

one active unscreened balanced pair.

Fig . source matching network at the voltage measu

ommon mode disturbances on unscreened pair

fied in

cables

ing
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ISN metal case

ISN for 2 pairs L1
o ° Y S B
Balanced pair 2 PN
O @ LY ¥ 4 O
EUT ? ® AE
O f LYY O
Balanced pair 1 ‘ A~
" o
| | —_— 4 xCa
2 x Zcat D 4 xRa
|
1 L
Rx
50 Q
Ca=33nF
Ra =400 Q
L1=4x7mH
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input ¢ 113303
NOTE|1 Nominal voltage division factor defin
NOTE|2 Zcat represents the unbalance netwo ire j of the ISN to the values spec

9.6.2 ¢) 1) — 4).

WARNING This ISN must not be used to
connegted to telecommunication ports that employ o

fied in

cables
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O
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ISN metal case

ISN for 4 pairs

Balanced pair 4

o O

Balanced pair 3

EUT

o O

Balanced pair 2

o O

Ralanced 'r_\air 1

o

N

X

N

2
F{t—-e
-

Ca =33 nF
Ra=1152 Q
Rb=6Q

Rc =44 Q
L1=8x7mH
IAE = Associated equipment
HUT = Equipment under test
Rx = Receiver input

NOTE|1

WARNING This ISN
connegted to telecom

FiguremD.Et

Nominal voltage division facto
NOTE|2 Zcat repr o
9.6.2 ¢) 1) —4).

IEC 1134/03

easure common mode disturbances on unscreened pair
mploy only one active unscreened balanced pair.

fied in

cables

ring
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ISN metal case

ISN for 4 pairs L1
Balanced ooy 4 ® FAAAS O
alanced pair
O ® ® YN O
B § 0 3 } ® .KYV\ '®)
alanced pair
0 . ‘ ® AAA~ O
EUT ‘ ° AE
o L ° 208 O
Balanced pair 2 Lol ¢
O | ° S Y O
o L1 | Y TY Y O
Balanced pair 1 Lo T °
e - >
oz | 0[] | TTTTTT LT
I I 8 xRa
Rx
Ca=33nF S0 Q
Ra = 800 Q
L1=8x7mH
AE = Associated equipment
EUT = Equipment under test
Rx = Receiver input EC 113503
NOTE|1 Nominal voltage division factor defin
NOTE|2 Zcat represents the unbalance netwqrk r e LCL of the ISN to the values specfified in

9.6.2 ¢) 1) — 4).

WARNING This ISN must not_be wséd to mode disturbances on unscreened pair [cables
connegted to telecommunication pQrts that employ\ohly one agtive unscreened balanced pair.

Figure D.7 ~1 or use\witinfour unscreened balanced pairs
Coafia entrescondugtor wire ISN metal case
bulkhé& S ——
acte b{)axial cable ISN
AE
L1
o Coaxial cable
| [
YN
L Coaxial
bulkhead
connector
Connection to
coaxial cable screen . r
Sereen-condusctorwire
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

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 Nominal 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 mogle

choke created by miniature coaxial j S i-rigid solid copper scree
miniature double-braided scr, al*cable) wound on ferrite toroids

ISN metal case

Multi-conductor
screened cable

Screned

AE

n or

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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