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METALLIC COMMUNICATION CABLE TEST METHODS -

Part 4-11: Electromagnetic compatibility (EMC) —
Coupling attenuation or screening attenuation of patch cords,
coaxial cable assemblies, pre-connectorized cables —
Absorbing clamp method
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of |EC is to {
Fnational co-operation on all questions concerning standardization in the electrical and electronic fig
end and in addition to other activities, IEC publishes International Standards,Féchnical Specifi

lication(s)”). Their preparation is entrusted to technical committees; any IEG-National Committee i
he subject dealt with may participate in this preparatory work. International, governmental ar
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

the International Organization for Standardization (ISO) in accordanee with conditions determ
bement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
sensus of opinion on the relevant subjects since each technical committee has representation f
Fested IEC National Committees.

Publications have the form of recommendations for .international use and are accepted by IEC |

hmittees in that sense. While all reasonable efforts, are.'made to ensure that the technical content
lications is accurate, IEC cannot be held responsible for the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

transparently to the maximum extent possibleiin their national and regional publications. Any divé

bet
the

IEC
equ
Al
No
me
othg

exp
Pub

Attg

veen any IEC Publication and the corresponding national or regional publication shall be clearly indi
latter.

provides no marking procedure  tovindicate its approval and cannot be rendered responsible
pment declared to be in conformity.with an IEC Publication.

Isers should ensure that they have the latest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expq
hbers of its technical committees and IEC National Committees for any personal injury, property dan
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any otH
lications.

ntion is drawn-to the Normative references cited in this publication. Use of the referenced publica

indigpensablée for'the correct application of this publication.

Attg
paté

ntion~issdrawn to the possibility that some of the elements of this IEC Publication may be the su
ntfights. IEC shall not be held responsible for identifying any or all such patent rights.

prising
romote
Ids. To
Lations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to aE “IEC
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hational
rom all
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International Standard TEC 62153-4-11T has been prepared by TEC technical committee 46:
Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

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

CDV Report on voting
46/311/CDV 46/327/RVC

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 is to be read in conjunction with IEC 62153-4-5 (2006).
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 62153 series, under the general title: Metallic communication cable
test methods, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data

relate
e re
° Wi
e re

d to the specific publication. At this date, the publication will be

Foniirmed,
hdrawn,
blaced by a revised edition, or

 amended.

A bilingual version may be issued at a later date.

IMPO

that it

of its

RTANT — The “colour inside” logo on the cover page’ of this publication ind

contents. Users should therefore print this publication using a colour printer.

cates

contains colours which are considered to be useful‘for the correct understanding
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METALLIC COMMUNICATION CABLE TEST METHODS -

Part 4-11: Electromagnetic compatibility (EMC) —
Coupling attenuation or screening attenuation of patch cords,
coaxial cable assemblies, pre-connectorized cables —
Absorbing clamp method

1 Sclope

This gart of IEC 62153 details the method of test to determine the coupling attenuatiq

scree
used i

2 N

The fd
dated
the re

IEC 6
and w,

IEC 6
definit

IEC 6

ing attenuation for patch cords, coaxial cable assemblies and pre-connectorized
h analogue and digital communication systems.

prmative references

llowing referenced documents are indispensable for the application of this docume
references, only the edition cited applies. For undated\references, the latest edi
erenced document (including any amendments) applies:

D050-726, International Electrotechnical Vocabulary — Chapter 726: Transmissior
aveguides

196-1, Coaxial communication cables(= Part 1: Generic specification — G¢
jons and requirements

P153-4-5:2006, Metallic communication cables test methods — Part 4-5: Electroma

compatibility (EMC) — Coupling or scréening attenuation — Absorbing clamp method

ITU-T

ITU-T
about

Recommendation G.11,/44996, Transmission aspects of unbalance about earth

Recommendation ©.9:1999, Measuring arrangements to assess the degree of unb
earth

3 Terms and‘definitions

For th
IEC 6

e purposes of this document, the terms and definitions given in IEC 60050-72
196+1 apply.

n and
cables

nt. For
ion of

lines

neral,

gnetic

hlance

6 and

In thi
conne

s document, the cords under test (patch cords, coaxial cable assemblies, pre-

ctorized cables) are denoted ‘patch cords’.

4 Test method

4.1
411

See 5

Equipment

General

1.1 of IEC 62153-4-5, and Figure 1 below.
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For patch cord testing, two test head connecting hardware modules and extension cables are
needed for measurement of a patch cord (see 4.1.3). The two test heads are denoted as near
end test head and far end test head.

600 cm £ 10 cm

Key

0 sig

1 pal
im

2 ou

im

nal generator, output impedance Z,

tch cord under test, nominal characteristic
bedance Z4

ter circuit of patch cords under test,
bedance Z»

3  abjsorbing clamp, impedance Z3

4 m

pasuring receiver

5 balun (if applicable)

6 cul
7 m
me

4.1.2

Frent transformer of the clamp

basuring receiver cable (use‘the same in
asurement and calibration)

Balup-réequirements

8

9

10

11

12
13

14

15

ﬁtﬂ]ﬂﬂﬂqt/ﬂ

IEC 1468/09

absorber (ferrite tube) of the clamp, operatio
attenuation > 10 dB

absorber (or second clamp), operational
attenuation > 10 dB

termination of the far end extension cable
connected to patch cord under test

shield of signal generator and balun if neede]
for high dynamic range

reflector plate

extension cable connected through test head
patch cord under test

test head for termination of patch cord at ne
end

test head for termination of patch cord at far
end

Figure 1(—)Measurement of surface wave at near end of patch cord

asurement of balanced patch cords, a means for generating balanced signals sk

provided/ [f'the generator is unbalanced, this may be performed by the use of a balun o
powe epliffnr_

For rqe

hal

—

(0]

=

all be
r 180°

The minimum requirements for this device are specified in Table 1.

The attenuation of the balun shall be kept as low as possible because it will limit the dynamic
range of the coupling attenuation or screening attenuation measurements.
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Table 1 — Balun performance characteristics (30 MHz to 1 GHz)

Parameter Value
Impedance, primary ? 50 Q (unbalanced)
Impedance, secondary ° 100 Q or 150 Q (balanced)
Operational attenuation °© <10dB
(including matching pads if used)
Return loss, bi-directional >6dB
Power rating To accommodate the power of the generator and

amplifier (if applicable)

Output fsignal balance © > 50 dB from 30 MHz to 100 MHz
> 30 dB from 100 MHz to 1 GHz

#  Prirary impedance may differ if necessary to accommodate analyzer outputs other than 50 Q.

®  Bal@nced outputs of the test baluns shall be matched to the nominal impedance of the_balanced patch cord /
cable pair. 100 Q shall be used for termination of 120 Q cabling.

¢ The| operational attenuation of a balun shall be mathematically deduced fromM~3“operational attenuation
megsurements with 3 baluns back-to-back.

¢ Megsured per ITU-T Recommendations G.117 and O.9.

4.1.3 Test head and extension cable requirements

Unscreened balanced test heads and extension cables~shall be used for testing unscreened,
balang¢ed patch cords. Screened, balanced test heads ahd extension cables shall be used for
testing screened, balanced patch cords. Unbalanced\(coaxial) test heads and extension ¢ables
shall e used for testing unbalanced patch cords.

The dlectrical transmission performance including electromagnetic screening and unbalance
attenyation of the test head connecting hardware and the extension cable shall be befter or
equal |to the performance of the patch.cord under test. The choice of the test head exténsion
cable [shall assure the minimum operational attenuation and reflection loss of the pet-up
possible.

The gxtension cables shall have the same nominal characteristic impedance as the|patch
cableg under test. Likewisé, the velocity of propagation of the extension cables| shall
corregpond to the patch cable under test (same type of isolation, for example foamed or [solid).
The operational attequation of the near end terminating cable including test heads and set up
validation cord shall\be less than 1 dB up to 100 MHz.

The te¢st head-connecting hardware, the extension cables, the connection between the test
head pndthe extension cable cables shall have a balance (when measuring balanced|patch
cords and shall have a screen (when measurrng screened patoh cords) as good as po:sible

C betw head
conneotmg hardware and the extensron oable may be |mproved since |t does not form part of
the device under test. It is not allowed to improve the contact from the plug of the patch cord
under test to the test heads used. The measurement sensitivity shall be 6 dB better than the
specified requirement limit for the patch cord under test. See 4.4.2.1 for determination of the
measurement sensitivity.

In case of doubt regarding the interoperability between the test head connecting hardware and
the plug of the patch cord under test, it is recommended to use the connecting hardware
specified or advised by the supplier of the patch cord under test.

For screened cables, the far end termination could already be included in the test head. In this
way, the quality of the extension cable is not critical with respect to the test results.
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41.4 Impedance matching

When measuring patch cords with a characteristic impedance other than the impedance of the
test system, impedance matching is only required when the return loss is less than 10 dB. The
error that is introduced by the mismatch is maximum * 0,5 dB and thus negligible compared to
the typical accuracy of the absorbing clamp test method.

4.2 Test sample
4.21 Length of the patch cords under test

4.2.1.1 Single-ended patch cords

The ninimum length of the patch cord under test shall be 1 m.

4.21.2 Double-ended patch cords
In cage of a double-ended patch cord (a patch cord with two connectors), any length gf cord

can bge measured. If the cord is longer than 6 m, only one connector will-be within the ftested
lengthf of the set-up (see 4.2.3). In this case, the test result will show higher values.

4.2.2 Length of extension cables connected to patch cord 'under test
The lgngth of the extension cables which terminates the test-heads are as follows.
a) Extension cable at reflector plate (near end)

The Igngth of the extension cable between the reflector plate and the near end test head shall
be 100 cm = 10 cm.

b) EXtension cable in termination end (far end)

The eptire length of the far end extension‘cable shall be 10 m £ 0,5 m.

4.2.3 Tested length

The effective test length of the)test specimen is limited by the absorbing clamp and the [ferrite
tube, @as shown in Figure 1. This length shall be 600 cm + 10 cm.

4.2.4 Preparation of extension cable and test head
4.2.4.1 General

The diametersof the extension cables must be selected to allow insertion in the bore [of the
absorbing‘\clamp.

When a special type of socket interface is specified for termination of the patch cord, such
interface shall be used in the test head in question.

4.2.4.2 Balanced patch cords

Differential and common mode termination is required for each pair at the far end of the
extension cable, see Figure 2.
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The vplues of the Ry resistors shall be one half the nominal characteristic impedance
extensgion cable.

NOTE
The co

In caske of screened cables, the terminating resistors shall be screened.

The d

4.2.4.

Under consideration.

4.2.4.

The fgr end extension cable shall be terminated with its nominal characteristic impedancs.

4.3

See 5

4.4
4.41

See 5

As sh
as foll

o

Signal pair

\ R Cable screen

IEC 1343/09

R>

Figure 2 — Termination of extension cables

For 100 Q balanced cabling, the common mode impedance will be equal to 25 @ when R; is short-ci
nmon mode impedance of the termination may vary from 25 Q (R =0 Q) to 100'Q (R2 =75 Q).

B Multi-conductor patch cords

i Coaxial patch cords

Calibration procedure

3 of IEC 62153-4-5.

Test set-up
General

4 of IEC62153-4-5.

of the

rcuited.

entre taps of the terminations shall be connected together. In the case of screened
cableg the centre taps shall be connected to the screens.

bwh/on Figure 3, the near end coupling attenuation or screening attenuation test se

t-up is

OWS.

In case of testing single-ended patch cords shorter than 6 m, one test head connecting
hardware module shall be used. The unterminated end of the patch cord is connected directly
to the output of the signal generator using appropriate adaptation pieces like transformers or
baluns (see IEC 62153-4-5). The other end of the patch cord under test is plugged into the test
head, which is connected to an extension cable at the far end as specified in 4.2. See Figure 4.

In case of testing single-ended patch cords longer than 6 m one, test head connecting
hardware module shall be used. The test head connecting hardware module shall be connected
directly to the output of the signal generator using an extension cable in the near end. In the far
end, the terminations are applied directly onto the single-ended patch cord under test.
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In case of testing double-ended patch cords, two test heads shall be used. Both ends of the
patch cord under test are plugged into the test heads. At the near and far end, an extension
cable is connected as specified in 4.2. See Figure 5.

The absorbing clamp is placed on a non-metallic test support with the sensor side maximum
50 mm from the edge of the test support and 50 mm £ 10 mm from the surface of the near end
test head.

The absorber is placed on a non-metallic test support positioned maximum 50 mm from the
edge of the support. The distance between the absorbing clamp and the absorber shall be
600 cm £ 10 cm (see 4.2.3).

The cpbling in the tested length shall be suspended in free air. The minimum distance’fo any
metalljc or non-metallic objects shall be 60 cm.

15 9
1 13

! 1\ !

600 cm =10 cm

RN

IEC 1469/049

NOTE [ The identification of the keys is given in Figure 1.

-

gure 3 — Test set-up for a near end:measurement of a double-ended patch cond

Distarjce between near end test head and absorbing clamp is 50 mm £ 10 mm.

600 cm £ 10 cm

7 7

NOTE The identification of the keys is given in Figure 1.

IEC 1470/09

Figure 4 — Test set-up for a near end measurement of a single-ended patch cord
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600 cm £ 10 cm

/ /13
SEIITHE

/‘ 15 9 10

IEC 1471/09

7

NOTE |The set-up is for a patch cord with a length shorter than 6 m. The identification of the keys is given in
Figure |I.

Fijgure 5 — Test set-up for a near end measurement of a.double-ended patch cond

The fijgures show near end measurements. For far endimeasurements, the positions [of the
absorbing clamp and the absorbers are interchanged:

4.4.2 Test set-up verification
4.4.21 Determination of measurement sensitivity of the set-up

Befor¢ measurements are performed, the measurement sensitivity of the test set-up shall be
determined. See Figure 6.

The Hest value (measurement:sénsitivity) of coupling attenuation or screening attendation,
which|can be measured by the_set-up, is dependent on the properties of the test-heads and the
extengion cables. The measurement sensitivity for measuring double-ended patch cords |with a
length| of less than 6 m/shall be determined by measuring the coupling attenuation or scrg¢ening
attenyation of a short—(< 100 mm) patch cord (set-up validation cord). The measurgment
sensitjvity for measuring single-ended patch cords or patch cords with a length longer than 6 m
shall pe determined by measuring the coupling or screening attenuation of a single-ended
patch |cord (set-up validation cord).

The medsurement sensitivity shall be measured according to 4.5 and expressed according to
CIausL 57 The set-up validation cord shall be either unscreened or screened. balan¢ed or

unbalanced in accordance with the patch cord under test.
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0 5\ 3 600 cm £ 10 cm
* \ 13 /13
B /
Sy SAISSIE = Ditj ————{HH_|
6
8/ / 16 \ T 10/

/ 14 15

NOTE
in Figu

It is a
is don
extens

4.4.2.

See 5

4.4.2.

The

4.5

The c
5.6 of

The in
length

11 12
7/ %\4

IEC 1472/09

The set-up is for a patch cord with a length shorter than 6 m. The identification/of the keys 1 to 15
e 1 and key 16 is the set-up validation cord.

Figure 6 — Validation test set-up

Hvisable to optimize the set-up to get the highest possible measurement sensitivity

ion cables and set-up validation cord.

p Verification of test set-up calibration

4.1 of IEC 62153-4-5.
B Pulling force on patch cords
aximum pulling force shall bex20 N.

Measuring procedure

bupling or screeningtattenuation of the patch cord under test is measured as descri
IEC 62153-4-5.

ner pairs ofsaymulti pair patch cord, which are enclosed entirely by other pairs over
should notbe measured. All other pairs shall be measured and the worst-case va

any pair shallbe taken as the coupling attenuation or screening attenuation of the cable.

If ad

s given

. This

e by selecting well balanced, well screened or well balanced and screened test heads,

bed in

its full
ue for

both €

5 Expression of test results

See Clause 6 of IEC 62153-4-5.

6 Test report

6.1

General

buble ended patch cord under test is longer than 6 m, the cord shall be measurefli from

If the measurement sensitivity is 6 dB higher than the measured coupling or screening
attenuation, the measured value shall be reported as the test result. Otherwise the report shall
state that the coupling or screening attenuation of the patch cord under test is equal to or

better

than the measured coupling or screening attenuation.
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