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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMEGCHANICGAL COMPONENTS CONNECTORS
FOR ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 23-3: Screening and filtering tests — Test 23c: Shielding effectiveness
of connectors and accessories — Line injection method

FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for Standardization compriging
pll national electrotechnical committees (IEC National Committees). The objeet” of IEC is to pronpote
nternational co-operation on all questions concerning standardization in the electrical and electronic fields| To
his end and in addition to other activities, IEC publishes International Stafdards, Technical Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides. (hereafter referred to as ‘IEC
Publication(s)”). Their preparation is entrusted to technical committees; any.lEC National Committee interegted
n the subject dealt with may participate in this preparatory work.\ International, governmental and non-
povernmental organizations liaising with the IEC also participate in‘this preparation. IEC collaborates clogely
ith the International Organization for Standardization (ISO) in%accordance with conditions determined by
pgreement between the two organizations.

2) [The formal decisions or agreements of IEC on technical maiters. express, as nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since eathwtechnical committee has representation fron] all
nterested IEC National Committees.

3) JEC Publications have the form of recommendatioris\for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of [[EC
Publications is accurate, IEC cannot be held\fesponsible for the way in which they are used or for [any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatjons
ransparently to the maximum extent possible in their national and regional publications. Any diverggnce
between any IEC Publication and the corresponding national or regional publication shall be clearly indicateld in
he latter.

5) JEC itself does not provide any'attestation of conformity. Independent certification bodies provide conformity
hssessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for [any
Services carried out by indepéndent certification bodies.

6) RAIl users should ensure-that they have the latest edition of this publication.

7) No liability shall attach’ to IEC or its directors, employees, servants or agents including individual experts [and
members of its technical committees and IEC National Committees for any personal injury, property damagg or
bther damagewoftany nature whatsoever, whether direct or indirect, or for costs (including legal fees) fand
Expenses afising out of the publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publications)

8) Attention Ts drawn to the Normative references cited in this publication. Use of the referenced publications is
ndispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjedt of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.



https://iecnorm.com/api/?name=2fe9b49bbf4082b4116d5f6f378ef556

-4 - IEC 60512-23-3:2018 RLV © IEC 2018

International Standard IEC 60512-23-3 has been prepared by subcommittee 48B: Electrical
connectors, of IEC technical committee 48: Electrical connectors and mechanical structures
for electrical and electronic equipment.

This second edition cancels and replaces the first edition, published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) [[an introduction has been added 10 provide some guidance to this document in view of
concurrent test method 23g in the same family;

b) | the frequency range for which this test method is considered reliable moved fram-¥ QHz
to 3 GHz, to be consistent with Figure 7 (unchanged) and current industry practice and
need;

c) | update to IEC 62153-4-6:2017 of former normative reference IEC 60096-4-1:19P0,
withdrawn and incorrect (should have been IEC 61196-1:1995, also withdrawn);

d) | update to current subclause numbers of IEC 62153-4-6:2017 whalt were the previgus
subclause numbers referenced in IEC 61196-1:1995 (wrongly attributed to IEC 6009§-4-
1:1990). For immediate understanding the title of these subclauses has been added;

e) | alignment of title to the current scope of SC 48B (connectors) and inclusion of electrical
equipment as target application of said connectors (per current scope of TC 48) and
explicit reference to the method — line injection —%or the measurement of trangfer
impedance;

f) | symbols SE for shielding effectiveness and Zjifor surface transfer impedance added
throughout the document;

g) | list of connectors to which the test method\is applicable — previously in 3.1 — moved in
scope;

h) | former name of AECMA organization,ghanged to the current ASD-STAN;

i) | “specimen” used instead of “samplé®throughout the document;

i) | clarification in the title of what-iransfer impedance is described in Table 3 and editoial
improvement of the same;

k) | “dielectric constant” changed into the updated term “relative permittivity”;

[) | added a note to warn‘about the fact that this test method requires in 6.6 a TDR with mpre
stringent rise timeof less than 100 ps than the value of less than 350 ps specified both in
IEC 62153-4-6 ,and in EN 50289-1-6 for the similar line injection method applied| to
screened cabtesy whereas test 23g of IEC 60512-23-7 specifies for the same purposg a
TDR with asise time of less than 200 ps;

m)| adoptionof term “connector housing” [IEV 581-27-10] instead of “shell” to address the
connegtor accessory providing the shielding;

n) | title §Transfer impedance Z; [Q]” added to the ordinate axis on the left side of double flog
diagram of Figure 7;

0) explanatory note to clarify the conversion formula for SE from Z; added.

The text of this International Standard is based on the following documents:

FDIS Report on voting

48B/2631/CDV 48B/2670/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

A list of all parts in the IEC 60512 series, published under the general title Connectors for
electrical and electronic equipment — Tests and measurements, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e [reconfirmed,
e |withdrawn,
e |[replaced by a revised edition, or

e |amended.

IMPORTANT — The “colour inside” logo on the cover page of thislpublication indicajes
thdt it contains colours which are considered to be useful forthe correct understand|ng
of {ts contents. Users should therefore print this publication{sing a colour printer.
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INTRODUCTION

This document is part of the IEC 60512 series within the group of standards identified as
Part 23: Screening and filtering tests.

It covers a method to measure the shielding (screening) effectiveness of shielded connectors
or of shielding accessories for connectors that are non-inherently shielded, e.g. connector
shielded housings and/or connector EMC cable glands, by measurement of the surface
transfer impedance Z; () as a function of the frequency. By using a formula, Z is then

(610)

In
Te
tra

Th
in
phd
tes

Thi
red
i.e,
pro

Te

verted in shielding effectiveness SE (dB).

3

Part 23 there is another document, IEC 60512-23-7, Connectors for electronic equi 1

hsfer impedance of connectors, that provides test 23g.

Q\

b first difference between the method described in this document and te§523g is that h
test 23c, in the measurement of the transfer impedance Z; th ‘tapacitive coupl

[ 23g includes these effects to measure the effective surface transferimpedance Z;¢.

s test 23c is applicable to a wide range of applicationt’?covers circular connectg
tangular connectors and connectors for PCBs, as well nector shielding accessori
those accessories such as connector shielded hou§\|C

viding shielding properties to a non-inherently shielded‘connector.

ad

complete cable assembly, i.e. a short piece creened cable terminated by two connect
to e tested, and it requires also two adap\t&@ plus a specific test jig.
b\

Mofe differences will be clear by a, arative read of the two test methods (this test 1
and test 23g) for the choice of the\most suitable test to be indicated by the connector

acg

Fo
SCIj

bt 239 is a variant of the triaxial test metho? screened cables of IEC 62153-4-7
resses more specifically non-circular screen*é\d shielded) connectors, it requires as DU

essory) product detail specific\@ion or the manufacturer specification.

N
further guidance reg\&ﬁg EMC testing of connectors and cable assemblies v
cened cables and conneetors, see also IEC TS 62513-4-1.

=
C)O
&
O
o

enomena covered by the capacity coupling impedance Zg are con§1/ ed negligible, wihile

t —

bts and measurements — Part 23-7 — Screening and filtering tests — Test 23g: Effecfive
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and/or metal shielding plafes,
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ELECTROMECHANICAL COMPONENTS CONNECTORS
FOR ELECTRICAL AND ELECTRONIC EQUIPMENT —
BASICFESHNGPROCEBURESAND
MEASURING-METFHODBS TESTS AND MEASUREMENTS —

Part 23-3: Screening and filtering tests — Test 23c: Shielding effectiveness

of connectors and accessories — Line injection method

1

Thi
effé
on(

Th

NO

NO

Thi

Scope-and-objeet

bctiveness SE of a shielded connector, or of a connector not providedhwith integral shi
e fitted with a shielding accessory and terminated with a screened cahlé.

b complete assembly has a continuous 360° shielding capability~tbroughout its length.

[E 1 Practically, continuous 360° shielding is not always achievable pased on the geometry of the connect

[E 2 Shielding” is used in this document with the same meaning as_“screening”.

s test method can be applied to shielded connectors and to connector accessories i

oeuter shielding capability. The following different connector designs can be tested:

NO

shig
con
fred
hou

Thi
acd
lon

Th
me
cir

circular connectors;

rectangular connectors;
connectors for printed boards;
connector shielding accessories,

[E 3 For the definition of “accessory™see IEV 581-24-10. A shielding accessory i.e. an accessory that con|

inuity, along the mated conpaltor set, between the screen of the (screened) cable at the cable outlet of
cable connector housing and the metallic mounting surface for the fixed connector housing. The free conne
5ing is provided with a cable screen clamp.

s test method utilizes the principle that the intrinsic shielding property of the connec
essory/cable assembly is its surface transfer impedance Z; which can be expressed as
gitudinal voitage inside the shield, relative to the current flow on the outside shell.

s testunethod is based on two impedance-matched circuits. See Figure 1 for
asufement principle. The connector specimen under test is integrated into the second

s part of IEC 60512 defines a standard test method for measuring."the shieldj

ng
Id

=

ith

fers

Iding to a non-inherently shieldgticonnector, may be a suitable set of shielded housings providing electfical

the
ctor

or/
fhe

the
tes

uit 02. The |mpedance matched |nject|on I|ne of the pnmary circuit 01, WhICh act|v

t.

This test is also suitable for measuring the shielding effectiveness of a connector fitted with
triaxial contacts terminated with shielded, twisted pair cables, as used in data bus systems.

NOTE 4 This standard has been adopted by ASD- STAN (formerly known as AECMA) as EN 2591-212-and;—as
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Coupling section

Injection line l Primary circuit

e \ / Test specimen \‘ j

Receiver Z 7
Secondary circuit

characteristic impedance, primary circuit
characteristic impedance, secondary circuit
length of coupling section

power, primary circuit

power, far end, secondary circuit

power, near end, secondary circuit

Figure 1 — Principle of line injectien“method

Normative references

b following documents are referred to in theXMext in such a way that some or all of th

tent constitutes requirements of this document. For dated references, only the editlion

d applies. For undated references, the latest edition of the referenced document (includ
amendments) applies.

EC

eir

ing

[

Sef

IE(
co

IEQ
Pa

IEQ
Elg

60050-581, Internatigial~Electrotechnical Vocabulary - Part 581: Electromechan
hponents for electronicequipment

60512-1, Connécjiors for electrical and electronic equipment — Tests and measurement]
t 1. Generic spegification

cal

1
@

3

62153-4~6:2017, Metallic cables and other passive components test methods — Part 4
ctromagnetic compatibility (EMC) — Surface transfer impedance — Line injection method
Ferms—anadefritens

For the purposes of this document, the terms and definitions given in IEC 60050-581 and in
IEC 60512-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp


https://iecnorm.com/api/?name=2fe9b49bbf4082b4116d5f6f378ef556

IEC 60512-23-3:2018 RLV © IEC 2018 -9-

4

4.1

Test method

Test requirements

This method is based on+EC-60096-4-1 |[EC 62153-4-6:2017 and the-sample specimen under

test shall be tested with the cables installed. However,

reference to—12-1.61-and-12.1.63

7.2.1 (reduced primary current) and 7.2.3 (inhomogeneities of cable screens around the
circumference) of IEC 62153-4-6:2017 shall be made to ensure that an electrically short
length is maintained and that a minimum of four points around the circumference of the
specimen under test are measured.

Th

e line injection method provides a means of obtaining two—balanced—and impedah

maLched transmission lines. This is achieved by selecting as the first transmissiof-ine

r pick-up line through the-sampte specimen under test, said line being adjustedto prov
b second outer transmission line is achieved by laying an injection wire along the length

close as possible to 50 Q relative to the-sample specimen under test.

Ce-
an
ide

impedance match as close as possible to 50 Q relative to the-sample specimentunder teést.

of

-sample specimen under test, this line also being adjusted to provide an impedance maltch

L shall be-impertant-to ensured that there is no earth loop between the signal source and
measuring equipment.

4.2

Applicable frequency range

g Eoa
®

The applicable frequency range is 10 kHz up to-+ 3 GHz. The maximum applicable frequency
is dependent on the test set-up and the dimensions of the-sample specimen under test.

The-upper maximum applicable frequency-tmit can be calculated as:

Tx L x

where

c=

3 x 108 m/s (speed of light in vacuum);

(1)



https://iecnorm.com/api/?name=2fe9b49bbf4082b4116d5f6f378ef556

er1

er2

5

-10 - IEC 60512-23-3:2018 RLV © IEC 2018

is the length of the—sample coupling section of the specimen under test in
(see Figure 1);

is the-dielectricconstant relative permittivity of the primary circuit;
is the-dielectricconstant relative permittivity of the secondary circuit.

Test equipment

The test and measuring equipment shall consist of (see Figure 2):

m

NO

239
cov
tim¢

a vector network analyser or alternatively a signal generator with the same character;
impedance as the line injection circuit and with a power amplifier if necessary forvepy
transfer impedance and a receiver with a calibrated step attenuator and complemen
with a low noise amplifier for very low transfer impedance;

a power splitter (as required);
attenuators (as required);
termination loads matching the impedance of the vector network analyzer ports;

test adapter;

domain (see 6.6);

construction.

[E This test method specifies the use of a TDR with riS¢ time of less than 100 ps (see 6.5.3), whereas
of IEC 60512-23-7 specifies for the same test equipfment a rise time of less than 200 ps and the stand
ering line injection method for screened cables IEG62153-4-6 and EN 50289-1-6 specify for the TDR a
of less than 350 ps.

btic
ow
fed

a time domain reflectometer (TDR) with rise time of less than~100 ps or a vector netwprk
analyser (at least 3 GHz) performing a return loss measurément transformed into the time

an insulated copper foil or a multi-conductor ribbon cable for the injection line

test
rds
rise
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Network analyser |
| i
l
|

=

Termination load Shielding tube

Injection line

?F-ﬁ | =]

I n !

/

Test A2
D specimen

Power splitter
&

IEC

Key
Al | Coupling box

A2 | Termination box

D | Launchers for injection line

F Feeding cables for primary circuit

Figure 2 — Installation of test set-up

6 | Preparation of the test-sampleundertest specimen

6.1 General

In all applications when testing accessories,the shielding tube is-subsituted replaced with the
acgessory to be tested.

NOTE The term “accessories” means here eig! “EMC cable glands”. The connector shielded housings (which|are
alsq “accessories” in this document) do notreplace the shielding tube.

6.2 Circular connectors

The r.f. proof shieldingstubes are mounted on the connector housings.
The total length.L> of the-sample specimen under test acts as the coupling section.

Figure 3.shows an example of a test set-up for shielded circular connectors. The coupling of
thel injeéction line is carried out by semi-rigid coaxial cables with appropriate termination lgad
for|the€ feeding cable of the signal generator. The outer conductor of the semi-rigid cable arnd
theshietdimgtubeare conmected by sotdering:

The injection line shall be isolated from the conductive surfaces of the connector-shells
housings. Therefore, for impedance matching, a suitable dielectric has to be chosen.
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Dielectric for injection line

6.3

Fo
shi
she

Th
the

If t
sh{

In
rigi
S04

Q termination load

To signal
Semi-rigid coaxial cable Injection line Semi-rigid coaxial cable generator

o "o

_ (I8
Shielding tube Shisiding (ibe
To receiver - A
Test specimen: 50 2 termidation logd

shielded circular connectors

Figure 3 — Example of test set-up for shielded circular connectofs

Rectangular connectors

rectangular connectors in shielded-shels housings, the shiélding tubes or equival
plded cables are coupled to the cable retention (cable screen clamp) of the conneg
tHs shielded housings which is r.f. proof.

b coupling section extends over the total length L of baoth-shells housings in the direction
signal path.

ne connector interface is mounted to a shielded“shell housing only on one side, the adag
LIl have a separate outer shielding.

Figure 4, an example of a test set-up for shielded rectangular connectors is shown. Se
d coaxial cables are used for coupling of the injection line, which is isolated from
hple specimen under test by a suitable dielectric, if necessary.

0 () termination load Dielectric for injection line (if necessary)

¢ o X . . To signal
Semi-rigid coaxial-cable Semi-rigid coaxial cable generator

Injection line
‘ —

S (TR T

Shielding tube ) Shielding tube ‘

Dot e |

Test specimen:
rectangular connectors in shielded housings

IEC

ent
tor

of

tor

Mmi-
the

_ i ) 50 O terminationload
TO Tecever ==

6.4

IEC

Figure 4 — Example of test set-up for shielded rectangular connectors

Connectors for printed boards

Connectors for printed boards can only be tested with the aid of the line injection method, if
there are additional outer shielding structures for the PCBs. These can be achieved by a
suitable shielded box, printed boards with shielding on both sides or equivalent constructions.

Figure 5 shows a test set-up for shielded printed board connectors. The injection line with
suitable dielectric for-iselation insulation and impedance-matching is coupled to the semi-rigid
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— 13 —

coaxial cable. For termination, a 50 Q SMD resistor is used, which is mounted on the printed

board beyond the coupling section.

Instead of the shielding tube, a multilayer printed board is used with shielding on both sides
and impedance-matched stripline technology.

To receiver

_| 50 Q termination load

Dielectric for injection line

yd

Injection line

Shieldng prates

yd

Semi-rigid
coaxial cable

To signal generator
—

N

s
v

V=22 — ,
__.7’" == N
/ Test specimen:

shielded printed board connectors

Shielding plates

Multilayer printed board with
shielding’layer on both sides

6.5

6.4

1

Figure 5 — Example of test set-up for shieldegd\printed board connectors

Impedance matching of primary and secondary circuits

General

The contact(s) or contact group(s) under test”(secondary circuit) and the injection line (prim
cirquit) shall be chosen and arranged, so that the impedance value is in the range of 50 ¢

10 Q.

Foi frequencies below 1 MHz, higher tolerance values are permissible (50 Q + 20 Q).

6.5.2 Preparation of the)secondary circuit

The contact(s) understest are given by the detail specification. The other contacts are
connected. For the-measurement of the impedance-ateng-the-injectiontine of the inner pickt

ling through thesspecimen (secondary circuit), the TDR is used.

6.9.3 Adaptation of the primary circuit

The required impedance for the specified frequency range of the injection line (primary circ

%— 50 Qctermination load
- N

IEC

ary
2 +

hot
up

LIit)

carp ‘bhe‘realized by suitable design of a copper foil or the right conductor number of a riblyon

cable. Simultaneously, the impedance matching is measured with a TDR (rise time less than
100 ps). The injection line-has-te shall run parallel to the selected contact(s) of the connector.

The distance between the connector contact(s) and the injection line shall be as short as
possible. The coupling section shall be restricted to the length L of the test-sample-undertest

specimen.

6.6 Calibration of test set-up

For the calibration procedure, see the test set-up according to Figure 6. For the short-circuit
calibration procedure, the output signal of the network analyser is connected to the input

channel via the-sample-under test specimen.
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Network analyser

\

|
2 |
2 ou n | Shielding tube Shielding tube
sloo o -
l Injection line
| - Y.
Power splitter ? ; 7
AN L r
specimen
n
1

IEC
Key

A1l |Coupling box
A2 |Fermination Coupling box

D |Launchers for injection line

Figure 6 — Calibration test,set<up

7 | Measurement of shielding effectiveness

7.1 Measurement

Fof the measurement, a test set-up accQrding to Figures 2 to 5 and in accordance With
121163 of HEC60096-4-1is—used 72.3 (inhomogeneities of cable screen around fthe
cirgumference) of IEC 62153-4-6:20177shall be used.

7.2l Method of calculating shielding effectiveness SE (attenuation) from surface
transfer impedance Z¢

The surface transfer impedance Z; and the shielding effectiveness SE can be calculated frrom
the| following relationships:

Sufface transfer,impedance:

Z — 100  —Tecelver VTECEIVEF Q/m (2)

generator

NOTE 1 The value 100 Q is the sum of the two 50 Q termination loads. The injected current is V /100.

generator

For the specimen under test (a shielded connector or a connector shielding accessory) Z,
shall be an absolute value. As the test specimen is not of unit length (1 m), it shall be
necessary to correct the Z, result of formula (2) multiplying it by the coupling length L of the
test specimen expressed in m.

Shielding effectiveness:

SE =40- 20'0910 ZT dB (3)
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NOTE 2 The first term, 40 dB, derives from 20 log,, (100) = 20 « 2 (dB), where 100 is the value in Q of the circuit
impedance, sum of the two 50 Q termination loads. The shielding effectiveness SE is the ratio of the power induced
without shield to the power induced with shield, i.e. their logarithmic difference. Expressed in decibel SE becomes
20 log,, (V I'V ith shield) = 2010950V ithout shield = 20 10910 V yith shielqr N€NCE the correlation between SE
and Z..

without shield

The measurement results are visualized in Figure 7 as a linear curve in a double logarithmic
scale. In the axis of ordinate on the left the relative shielding effectiveness SE (attenuation) is
shown, on the right the transfer impedance Z; is shown, and in the abscissa the frequency is
shown.

A o
0 ? 100 R
[1h]
] 5]
=
~o &
| | Y] =
40 — L
i%l _/“//F-/ %
Lr,_a;: 60 ! ’/__,_-/- 0.1 k=
_2 80 T 0,01
]
©
2 100 0.001——
% 03 1 10 100 1000 3000
% * Frequency (MHz)

IEQ

Figure 7 — Example of a shielding atténuation (shielding effectiveness) plot

8 | Requirements

The surface transfer impedanceZ; of the connector (see formula (2) above) expressed in
milliohms (mQ), or converted-to shielding effectiveness SE expressed in decibels (dB) ($ee
formula (3) above), shall netiexceed (in the case of Zg), or be lower than (in the case of JE),
the| value(s) specified in the“product detail specification.

9 | Details to be specified

a) | Contact(s) or contact group(s) to be tested.

b) | Minimum value of the shielding effectiveness (SE) in dB or maximum value of the trangfer
impedance (Zy).

c) | ‘Frequency or frequency range.
d) Any deviation from the standard test-procedure method.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRICAL AND ELECTRONIC
EQUIPMENT — TESTS AND MEASUREMENTS —

rt 23-3: Screening and filtering tests — Test 23c: Shielding effectivene

of connectors and accessories — Line injection method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Rl national electrotechnical committees (IEC National Committees). The object of).[EC is to pron|
nternational co-operation on all questions concerning standardization in the electrical-and-electronic fields
his end and in addition to other activities, IEC publishes International Standards{\Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftér referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IECNNational Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and

povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for ifiternational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC{National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possiblejn their national and regional publications. Any diverge
between any IEC Publication and the correspanding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
Assessment services and, in some ‘areas, access to IEC marks of conformity. IEC is not responsible for
Bervices carried out by independedt_certification bodies.

All users should ensure that theywhave the latest edition of this publication.

No liability shall attach to {EC or its directors, employees, servants or agents including individual experts
members of its technicallcommittees and IEC National Committees for any personal injury, property damag
bther damage of any-~hature whatsoever, whether direct or indirect, or for costs (including legal fees)
Pxpenses arising ,out—-of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is_dyawn to the Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

Attentiep-is drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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for electrical and electronic equipment.

This second edition cancels and replaces the first edition, published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

an introduction has been added to provide some guidance to this document in view of

concurrent test method 23g in the same family;
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c)
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e)

f)
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the frequency range for which this test method is considered reliable moved from 1 GHz
to 3 GHz, to be consistent with Figure 7 (unchanged) and current industry practice and
need;

update to IEC 62153-4-6:2017 of former normative reference IEC 60096-4-1:1990,
withdrawn and incorrect (should have been IEC 61196-1:1995, also withdrawn);

update to current subclause numbers of IEC 62153-4-6:2017 what were the previous
subclause numbers referenced in IEC 61196-1:1995 (wrongly attributed to IEC 60096-4-
1:1990). For immediate understanding the title of these subclauses has been added,;

alignment of title to the current scope of SC 48B (connectors) and inclusion of electrical
eguipment as target application of said connectors (per current scope of TC 48) and

p text of this International Standard is based on the following documents:

explicit reference to the method — line injection — for the measurement of trangfer
impedance;

symbols SE for shielding effectiveness and Z; for surface transfer impedance added
throughout the document;

list of connectors to which the test method is applicable — previously in-371 — moveq in
scope;

former name of AECMA organization changed to the current ASD-STAN;
“specimen” used instead of “sample” throughout the document;

clarification in the title of what transfer impedance is described in Table 3 and editofial
improvement of the same;

“dielectric constant” changed into the updated term “relative permittivity”;

added a note to warn about the fact that this test method requires in 6.6 a TDR with mpre
stringent rise time of less than 100 ps than the yalue of less than 350 ps specified both in
IEC 62153-4-6 and in EN 50289-1-6 for the)‘similar line injection method applied| to
screened cables, whereas test 23g of IEC.60512-23-7 specifies for the same purposg a
TDR with a rise time of less than 200 ps;

adoption of term “connector housing’~[fEV 581-27-10] instead of “shell” to address the
connector accessory providing the shielding;

title “Transfer impedance Z; [Q]”@dded to the ordinate axis on the left side of double Jog
diagram of Figure 7;

explanatory note to clarify. the conversion formula for SE from Z; added.

FDIS Report on voting
48B/2631/CDV 48B/2670/RVC

| information on the voting for the approval of this International Standard can be found in
reporfron voting indicated in the above table.

This’document has been drafted in accordance with the ISO/TEC Directives, Part 2.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

A list of all parts in the IEC 60512 series, published under the general title Connectors for
electrical and electronic equipment — Tests and measurements, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
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e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.
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INTRODUCTION

This document is part of the IEC 60512 series within the group of standards identified as
Part 23: Screening and filtering tests.

It covers a method to measure the shielding (screening) effectiveness of shielded connectors
or of shielding accessories for connectors that are non-inherently shielded, e.g. connector
shielded housings and/or connector EMC cable glands, by measurement of the surface
transfer impedance Z; () as a function of the frequency. By using a formula, Z is then

co

verted in shielding effectiveness SE (dB).

In
Te
tra

Th
in
phg
tes

Thi
reg
i.e.
pro

Te

Part 23 there is another document, IEC 60512-23-7, Connectors for electronic equipmer

hsfer impedance of connectors, that provides test 23g.

b first difference between the method described in this document and test)23g is that h
test 23c, in the measurement of the transfer impedance Z; the | capacitive coupl

[ 239 includes these effects to measure the effective surface transferimpedance Z .

s test 23c is applicable to a wide range of applications. itJcovers circular connectg
tangular connectors and connectors for PCBs, as well as,connector shielding accessori

viding shielding properties to a non-inherently shielded,'connector.

5t 239 is a variant of the triaxial test method)fer screened cables of IEC 62153-4-7

ad

complete cable assembly, i.e. a short piece 6f\screened cable terminated by two connect
to be tested, and it requires also two adaptots plus a specific test jig.

More differences will be clear by a cemparative read of the two test methods (this test 1

an
acg

Fo
SCI

resses more specifically non-circular screened (shielded) connectors, it requires as DU

test 23g) for the choice of the\most suitable test to be indicated by the connector
essory) product detail specification or the manufacturer specification.

further guidance regarding EMC testing of connectors and cable assemblies
eened cables and connectors, see also IEC TS 62513-4-1.

t —

5ts and measurements — Part 23-7 — Screening and filtering tests — Test 23g: Effecfive

bre
ing

pnomena covered by the capacity coupling impedance Zg are congidered negligible, while

rs,
es,

those accessories such as connector shielded housings and/or metal shielding plates,

, it
I a

P3C
(or

ith
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CONNECTORS FOR ELECTRICAL AND ELECTRONIC
EQUIPMENT — TESTS AND MEASUREMENTS —

Part 23-3: Screening and filtering tests — Test 23c: Shielding effectiveness

of connectors and accessories — Line injection method
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Scope

s part of IEC 60512 defines a standard test method for measuring the “shield
bctiveness SE of a shielded connector, or of a connector not provided with integral shi
e fitted with a shielding accessory and terminated with a screened cable.

b complete assembly has a continuous 360° shielding capability througheutt its length.

[E 1 Practically, continuous 360° shielding is not always achievable based on the géeometry of the connect

[E 2 Shielding” is used in this document with the same meaning as “screening”.

elding capability. The following different connector designs’can be tested:

circular connectors;

rectangular connectors;

connectors for printed boards;

connector shielding accessories.

[E 3 For the definition of “accessory” see IEV 581-24-10. A shielding accessory i.e. an accessory that con|
inuity, along the mated connector set, between the screen of the (screened) cable at the cable outlet of

cable connector housing and the metallic mounting surface for the fixed connector housing. The free conne
king is provided with a cable screen‘elamp.

s test method utilizes thevprinciple that the intrinsic shielding property of the connec
essory/cable assembly'is its surface transfer impedance Z; which can be expressed as
gitudinal voltage inside the shield, relative to the current flow on the outside shell.

s test method_is based on two impedance-matched circuits. See Figure 1 for
asurement principle. The connector specimen under test is integrated into the second

electremagnetic field, runs parallel to the surface of the specimen under test.

ing
Id

=

s test method can be applied to shielded connectors and-to connector accessories With

fers

Iding to a non-inherently shielded connector;, may be a suitable set of shielded housings providing electfical

the
ctor

or/
the

the
ary

uit 02. Fhe impedance-matched injection line of the primary circuit 01, which activates

s\tést is also suitable for measuring the shielding effectiveness of a connector fitted with

tria

NOTE 4 This standard has been adopted by ASD-STAN (formerly known as AECMA) as EN 2591-212 .

Xlal contacts terminated with shielded, twisted palr cables, as used In data bus sysiems.
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Coupling section

Injection line l Primary circuit

_______ Signal generator

e \ / Test specimen \\ /

Secondary circuit

characteristic impedance, primary circuit
characteristic impedance, secondary circuit
length of coupling section

power, primary circuit

power, far end, secondary circuit

power, near end, secondary circuit

Figure 1 — Principle of line injection*method

Normative references

e following documents are referred to in thelext in such a way that some or all of th
tent constitutes requirements of this document. For dated references, only the editl
d applies. For undated references, the |latest edition of the referenced document (includ
amendments) applies.

60050-581, International Electrotechnical Vocabulary - Part 581: Electromechan
hponents for electronic equipment

[ 60512-1, Connectors forelectrical and electronic equipment — Tests and measurement
t 1: Generic specification

62153-4-6:2017( Metallic cables and other passive components test methods — Part 4
ctromagnetic compatibility (EMC) — Surface transfer impedance — Line injection method

Terms.and definitions

]
AaApply.

the purposes of this document, the terms and definitions given in IEC 60050-581 and i

u
IEC6685%2

IEC

eir
ion
ing

cal

1
@

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4

4.1

Thi

Test method

Test requirements

s method is based on IEC 62153-4-6:2017 and the specimen under test shall be tested

with the cables installed. However, reference to 7.2.1 (reduced primary current) and 7.2.3
(inhomogeneities of cable screens around the circumference) of IEC 62153-4-6:2017 shall be

ma
poi

de to ensure that an electrically short length is maintained and that a minimum of four
nts around the circumference of the specimen under test are measured.

Th
tra
ling
as
tra

under test, this line also being adjusted to provide an impedance match as closeé as possi

b Tine Injection method provides a means of obfaining two mpedance-maiched
hsmission lines. This is achieved by selecting as the first transmission line an inner.pickfup
through the specimen under test, said line being adjusted to provide an impedance-maltch
close as possible to 50 O relative to the specimen under test. The second odter
nsmission line is achieved by laying an injection wire along the length ofcthe specirTen

ble

to $0 Q relative to the specimen under test.

It ghall be ensured that there is no earth loop between the signal source and the measuring
equipment.

4.20 Applicable frequency range

The¢ applicable frequency range is 10 kHz up to 3 GHz. The maximum applicable frequency is

dependent on the test set-up and the dimensions of the specimen under test.

Th

wh

er1

er2

Th

b maximum applicable frequency can be calculated as:

C
f= (1)
wox L x ‘ \Er — /€ ‘
bre
3 x 108 m/s (speed of lightin vacuum);
is the length of the coupling section of the specimen under test in m (see Figure 1);
is the relative germittivity of the primary circuit;

is the relative~permittivity of the secondary circuit.

Test eguipment

p test and measuring equipment shall consist of (see Figure 2):

a vector network analyser or alternatively a signal generator with the same characteristic
impedance as the line injection circuit and with a power amplifier if necessary for very low
transfer impedance and a receiver with a calibrated step attenuator and complemented
with a low noise amplifier for very low transfer impedance;

a power splitter (as required);

attenuators (as required);

termination loads matching the impedance of the vector network analyzer ports;
test adapter;

a time domain reflectometer (TDR) with rise time of less than 100 ps or a vector network
analyser (at least 3 GHz) performing a return loss measurement transformed into the time
domain (see 6.6);
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— an insulated copper foil or a multi-conductor ribbon cable for the injection line
construction.

NOTE This test method specifies the use of a TDR with rise time of less than 100 ps (see 6.5.3), whereas test
23g of IEC 60512-23-7 specifies for the same test equipment a rise time of less than 200 ps and the standards
covering line injection method for screened cables |IEC 62153-4-6 and EN 50289-1-6 specify for the TDR a rise
time of less than 350 ps.

Network analyser

I
| i
|
|

pooopo

/ eV out et 1n Termination load Shielding tube

el Lo & Shielding tube / Injection line

_|_ \ — e / A J
Power splitter T } I s

L/ /

Test A2

Ii Al p specimen p

il

I

IEC

Key
A1l | Coupling box

A2 | Termination box

D | Launchers for injection line

F Feeding cables for primary circuit

Figure 2 — Installation of test set-up

6 | Preparation of the test specimien

6.1 General

In FI applications when testing accessories, the shielding tube is replaced with the accesspry
to e tested.

NOTE The term “accessories” means here e.g. “EMC cable glands”. The connector shielded housings (which|are
alsq “accessories” in thisTdocument) do not replace the shielding tube.

6.2 Circularsconnectors

The r.f. proof shielding tubes are mounted on the connector housings.

The total length L of the specimen under test acts as the coupling section.

Figure 3 shows an example of a test set-up for shielded circular connectors. The coupling of
the injection line is carried out by semi-rigid coaxial cables with appropriate termination load
for the feeding cable of the signal generator. The outer conductor of the semi-rigid cable and
the shielding tube are connected by soldering.

The injection line shall be isolated from the conductive surfaces of the connector housings.
Therefore, for impedance matching, a suitable dielectric has to be chosen.
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6.3

Fo
cal

Dielectric for injection line

Qtermination load

To signal
Semi-rigid coaxial cable

- =

Shielding tube Shielding tube

Injection line Semi-rigid coaxial cable generator

To receiver . A
Test specimen: 50 Q2 termiration lo
shielded circular connectors

Figure 3 — Example of test set-up for shielded circular connectors

Rectangular connectors

houisings which is r.f. proof.

Th
sig
If t
ha

In
rigi
spd

e coupling section extends over the total length L of Both housings in the direction of
hal path.

e a separate outer shielding.

Figure 4, an example of a test set-up for shielded rectangular connectors is shown. Se
d coaxial cables are used for coupling of the injection line, which is isolated from
cimen under test by a suitable dieléectric, if necessary.

0 () termination load Dielectric for injection line (if necessary)

¢ o / . . To signal
Semi-rigid coaxial-cable Semi-rigid coaxial cable generator

Injection line e
| g

T_:-H N |__1

= (U B U

Shielding tube ) Shielding tube ‘

C——1

Test specimen:

rectangular connectors in shielded housings

[NaWan) i bl |
o te

ad

IEC

rectangular connectors in shielded housings, the shielding tubes or equivalent shieldged
les are coupled to the cable retention (cable screen clamp)-of the connector shielded

the

he connector interface is mounted to a shielded*housing only on one side, the adaptor shall

Mmi-
the

6.4

ToTETeiveT

HASHOF 10

Figure 4 — Example of test set-up for shielded rectangular connectors

Connectors for printed boards

Connectors for printed boards can only be tested with the aid of the line injection method, if
there are additional outer shielding structures for the PCBs. These can be achieved by a
suitable shielded box, printed boards with shielding on both sides or equivalent constructions.

Figure 5 shows a test set-up for shielded printed board connectors. The injection line with
suitable dielectric for insulation and impedance-matching is coupled to the semi-rigid coaxial
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cable. For termination, a 50 Q SMD resistor is used, which is mounted on the printed board
beyond the coupling section.

Instead of the shielding tube, a multilayer printed board is used with shielding on both sides
and impedance-matched stripline technology.

To receiver

Dielectric for injection line

4

50 Q termination load

Shieldmyg plates

yd

Injection line

7 4 S
B e Semi-rigid
- - coaxial cable To signal generator
ey ———= >
: :,"_i e — %— 50 Qdtermination load
N 77~ P Z
LAk — - = 1
= ———; —— Z >
Shielding plates Multilayer printed board with
/ Test specimen: shielding’layer on both sides

shielded printed board connectors

Figure 5 — Example of test set-up for shielded\printed board connectors

IEC

6.5 Impedance matching of primary and secondary circuits

6.5.1 General

The contact(s) or contact group(s) under test”(secondary circuit) and the injection line (primary
cirquit) shall be chosen and arranged, So that the impedance value is in the range| of
50+ 10 Q.

Fol frequencies below 1 MHz, higher tolerance values are permissible (50 Q + 20 Q).

6.5.2 Preparation of the)secondary circuit

The¢ contact(s) understest are given by the detail specification. The other contacts are hot
connected. For the.measurement of the impedance of the inner pick-up line through the
spgcimen (secondary circuit), the TDR is used.

6.5.3 Adaptation of the primary circuit

The required impedance for the specified frequency range of the injection line (primary circpit)
can ‘herealized by suitable design of a copper foil or the right conductor number of a riblpon

cable. Simultaneously, the impedance maiching is measured with a TDR (fiSe ume less than
100 ps). The injection line shall run parallel to the selected contact(s) of the connector.

The distance between the connector contact(s) and the injection line shall be as short as
possible. The coupling section shall be restricted to the length L of the test specimen.

6.6

Calibration of test set-up

For the calibration procedure, see the test set-up according to Figure 6. For the short-circuit
calibration procedure, the output signal of the network analyser is connected to the input
channel via the test specimen.
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Network analyser

\

Shielding tube Shielding tube

pooo0OD

Out Ref. In
o9 Q

Injection line

i .
Al / spelceifT:en / A2

l
|
|
I
l
i
Power splitter\ T
|
|
n
1

IEC
Key

Al |Coupling box
A2 |Coupling box

D |Launchers for injection line

Figure 6 — Calibration test,set<up

7 | Measurement of shielding effectiveness

7.1 Measurement

Foll the measurement, a test set-up according to Figures 2 to 5 and in accordance with 7.R.3
(inhomogeneities of cable screen around the circumference) of IEC 62153-4-6:2017 shall|be
used.

7.2 Method of calculating shielding effectiveness SE (attenuation) from surface
transfer impedance Z¢

The surface transfer impedance Z1 and the shielding effectiveness SE can be calculated from
thel following relationships:

Sufface transfer,.impedance:

Z; :lOOxM Q/m (2)

generator

NOTE 1 The value 100 Q is the sum of the two 50 Q termination loads. The injected current is V /100.

generator
For the specimen under test (a shielded connector or a connector shielding accessory) Z,
shall be an absolute value. As the test specimen is not of unit length (1 m), it shall be

necessary to correct the Z; result of formula (2) multiplying it by the coupling length L of the
test specimen expressed in m.

Shielding effectiveness:
SE =40-20logyg Z7 dB 3)

NOTE 2 The first term, 40 dB, derives from 20 log,, (100) = 20 « 2 (dB), where 100 is the value in Q of the circuit
impedance, sum of the two 50 Q termination loads. The shielding effectiveness SE is the ratio of the power induced
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without shield to the power induced with shield, i.e. their logarithmic difference. Expressed in decibel SE becomes

20dlozglo (V without shietd !V with shietd) = 20 10910 V without shield ~ 20 10919 V yith shieiqr h€NCE the correlation between SE
and Z..
T

The measurement results are visualized in Figure 7 as a linear curve in a double logarithmic
scale. In the axis of ordinate on the left the relative shielding effectiveness SE (attenuation) is

shown, on the right the transfer impedance Zt is shown, and in the abscissa the frequency is
shown.

A o
0 100
Q
] o
5
20 10 B
o
1 ’__‘__;wﬂm E‘
40 — P I
E.é _/"'//F—/-/ g
2 60 f./-"/ 01
2 | L
g ,..-—-""""-—F.
Z 80 0,01
3
G
2 100 0,001—=
% 0.3 1 10 100 1000 3000
% * Frequency (MHz)

IEQ]

Figure 7 — Example of a shielding attenuation (shielding effectiveness) plot

8 | Requirements

The surface transfer impedance Z;. ofthe connector (see formula (2) above) expressed in
milliohms (mQ), or converted to shielding effectiveness SE expressed in decibels (dB) ($ee
formula (3) above), shall not exeged (in the case of Zt), or be lower than (in the case of JE),
the| value(s) specified in the preduct detail specification.

9 | Details to be specified

a) |Contact(s) or contact group(s) to be tested.

b) |Minimum value of the shielding effectiveness (SE) in dB or maximum value of the trangfer
impedance~(Zy).

c) |Frequéency or frequency range.
d) |[Any-deviation from the standard test method.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONNECTEURS POUR EQUIPEMENTS ELECTRIQUES ET
ELECTRONIQUES - ESSAIS ET MESURES -

artie 23-3: Fssais d’écrantage et de filtrage — Fssai 23c: Ffficacité de

blindage des connecteurs et des accessoires —
Méthode de la ligne d’injection

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondialé " de normalisg
Composée de I'ensemble des comités électrotechniques nationaux (Comités nationauk’de I'lEC). L'IEC a |
pbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domal
He ['électricité et de I'électronique. A cet effet, 'lEC — entre autres activités — publie des Nor
nternationales, des Spécifications techniques, des Rapports techniques, des’ Spécifications accessibleg
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). ceur élaboration est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé pare sujet traité peut participer.
prganisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, partici
Bgalement aux travaux. L'IEC collabore étroitement avec I'Organisationinternationale de Normalisation (19
Eelon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'lEC concernant les questiohs techniques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, €tant donné que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

| es Publications de I'lEC se présentent sous la forme_de recommandations internationales et sont agr§
Comme telles par les Comités nationaux de I'lEC. Tous 'les efforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses“publications; I'lEC ne peut pas étre tenue responsablé
'‘éventuelle mauvaise utilisation ou interprétation.qui en est faite par un quelconque utilisateur final.

PDans le but d'encourager l'uniformité internatiorrale, les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entre\toutes Publications de I'lEC et toutes publications nationales
égionales correspondantes doivent étreindiquées en termes clairs dans ces dernieres.

| 'IEC elle-méme ne fournit aucune ‘aftestation de conformité. Des organismes de certification indépend
ournissent des services d'évalyation de conformité et, dans certains secteurs, accédent aux marqueg
conformité de I'IEC. L'IEC n'estxesponsable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivient's'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité) ‘'ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
Mmandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Com
hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de~guelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
He justice)-€t les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ol
oute autre.Publication de I'lEC, ou au crédit qui lui est accordé.

| 'atténtion est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éferencées est obligatoire pour une application correcte de la présente publication.
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I’objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60512-23-3 a été établie par le sous-comité 48B: Connecteurs
électriques, du comité d'études 48 de I'IEC: Connecteurs électriques et structu
mécaniques pour les équipements électriques et électroniques.

res

Cette deuxiéme édition annule et remplace la premiére édition, parue en 2000. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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f)
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ajout d’'une introduction visant a donner des recommandations dans le présent document
relatives a la méthode d’essai paralléle 23g, figurant dans la méme famille;

modification de la plage de fréquences pour laquelle la présente méthode d'essai est
considérée fiable, dont la limite supérieure passe de 1 GHz a 3 GHz, afin d'assurer
’homogénéité avec la Figure 7 (inchangée) et les pratiques et besoins actuels de
I'industrie;

mise a jour de l'ancienne référence normative IEC 60096-4-1:1990, retirée et incorrecte
(la référence normative a spécifier aurait di étre I'lEC 61196-1:1995, depuis elle aussi
retirée), qui devient I'lEC 62153-4-6:2017;

IIIiDC [=} jUUI dCD IIuIIIL::IUD UIC palaglap:lc abtuth- pOUul lcﬂétm CTUA de
I'lEC 62153-4-6:2017, qui étaient auparavant les numéros de paragraphedl|de
I'EC 61196-1:1995 (attribués par erreur & I'lEC 60096-4-1:1990). Dans un spuci |de
clarification, le titre de ces paragraphes a été ajouté;

alignement du titre sur le domaine d’'application actuel du SC 48B (connecteurs)| et
inclusion des équipements électriques comme application cible desdits connecteurs (selon
le domaine d’application actuel du TC 48), et référence explicite a l[a’ méthode (ligne
d’injection) utilisée pour la mesure de I'impédance de transfert;

ajout dans I'ensemble du document des symboles SE pour l'efficagité de blindage, et/ Z¢
pour I'impédance de transfert de surface;

déplacement dans le domaine d’application de la liste(Odes connecteurs auxquels
s'applique la méthode d’essai, auparavant indiquée en 3.1,

modification de I'ancien nom de l'organisation AECMA pour refléter son nom actyel,
I’ASD-STAN;

utilisation du terme «éprouvette» a la place d'«éChantillon» dans I'ensemble du documept;

clarification dans le titre de l'impédance.de transfert décrite dans le Tableau 3| et
amélioration éditoriale du titre;

utilisation de I'expression actualisée.«pérmittivité relative» a la place de I'expressjon
«constante diélectrique»;

ajout d'une note de mise en gardesspécifiant que cette méthode d’essai exige en 6.6(un
réflectomeétre temporel avec un temps de montée inférieur a 100 ps, plus rigoureux que la
valeur maximale de 350 ps spécifiee dans I'lEC 62153-4-6 et dans I'EN 50289-1-6 pouf la
meéthode analogue de lighe d’injection appliquée aux céables écrantés, tandis que
I'essai 23g de I'lEC 60512-23-7 spécifie dans ce méme contexte un RDT avec un temps
de montée inférieur a 200 ps;

utilisation de I'expression «boftier de connecteurs» [IEV 581-27-10] a la place du ternme
«capot», pour décrire I'accessoire de connecteur assurant le blindage;

ajout de la_légende «Impédance de transfert Z; [Q]» sur I'axe des ordonnées, en paftie
droite duschéma a double échelle logarithmique de la Figure 7;

ajout_d'une note explicative visant a clarifier la formule de conversion permettant d’obtenir
SE & partir de Z.

texte de cette Norme-internationale-estissu-des-documents-suivants:
FDIS Rapport de vote
48B/2631/CDV 48B/2670/RVC

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Les futures normes de cette série porteront dorénavant le nouveau titre général cité ci-
dessus. Le titre des normes existant déja dans cette série sera mis a jour lors de leur
prochaine édition.
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Une liste de toutes les parties de la série IEC 60512, publiées sous le titre général
Connecteurs pour équipements électriques et électroniques — Essais et mesures, peut étre
consultée sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprimé,

e |remplacé par une édition révisée, ou

e |amendé.
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INTRODUCTION

présent document fait partie de la série IEC 60512 et appartient au groupe de normes
ntifié par le titre secondaire Partie 23: Essais d’'écrantage et de filtrage.

Il couvre une méthode de mesure de l'efficacité de blindage (d’écrantage) de connecteurs
blindés, ou d’accessoires de blindage destinés a des connecteurs non intrinséquement
blindés, par exemple des boftiers de connecteurs blindés et/ou des presse-étoupes CEM pour
connecteur, en mesurant I'impédance de transfert de surface ZT (Q) en fonct|on de la

fré

La
éle
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La
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Le
cirg
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deg

L'e

daps I'lEC 62153-4-7; il porte plus spécifiqguément sur des connecteurs écrantés (blindés)

cird
asy

Partie 23 englobe un autre document, I'lEC 60512-23-7, Connecteurs pour équipemelnts
ctroniques — Essais et mesures — Partie 23-7: Essais d’écrantage et de, filtrage —
bai 239: Impédance de transfert efficace des connecteurs, qui spécifie I'essai_23g-

premiere différence entre la méthode décrite dans le présent document et'I'essai 23g |est
p dans le présent essai 23c, pour la mesure de l'impédance de) transfert Z;, [les
tnomenes de couplage capacitif couverts par l'impédance de couplage capacitif Zg spnt
sidérés comme étant négligeables, tandis que I'essai 23g integre.ceés effets pour mesyrer
pédance de transfert de surface effective Zg.

présent essai 23c s’applique a une large gamme d’applications: il englobe les connectelrs
ulaires, les connecteurs rectangulaires et les connecteurs pour cartes de circuit imprimé,
5i que les accessoires de blindage pour connecteurs(c’est-a-dire les accessoires tels que
boitiers de connecteurs blindés et/ou les plaques‘de blindage métalliques, qui fournissgent
propriétés de blindage a un connecteur non intiinsequement blindé.

on
ulaires, et il exige en tant que dispositif.soumis a essai (DUT, Device Under Test) un céble
emblé complet, c’est-a-dire une petite longueur de céble écranté équipé a chacune de g$es

5sai 23g est une variante de la méthode d’essai triaxiale pour les cables écrantés spécijiée

de

ainsi qu’'un gabarit d'essai spécifigque.

x extrémités d’'un connecteur a spémettre a essai, et il exige également deux adaptateurs

Leg autres différences seront\plus évidentes par une lecture comparative des deux méthodges
d'egsai (le présent essal23c et l'essai 23g), préalablement au choix de l'essai le plus
approprié a indiquer dans la spécification particuliere du connecteur (ou de lI'accessoire)|ou

dans la spécification-du*fabricant.

Po
eng

ir d’autres.‘tecommandations concernant les essais CEM des connecteurs et des
embles décable avec cables et connecteurs écrantés, voir aussi I'lEC TS 62513-4-1.
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La|présente partie de I'lEC 60512 définit une méthode d’essai normalisée peur mesy
I'efficacité de blindage SE d’un connecteur blindé, ou d’'un connecteur sans blindage intégré
équliipé d'un accessoire de blindage, et raccordé a un cable écranté.

Le [cable assemblé présente un blindage continu sur 360° sur toute sa.longueur.

NOTE 1 Le blindage continu a 360° n’'est pas toujours réalisable dans la pratique, en raison de la géométrig
conpecteur.

NOTE 2 Le terme «blindage» est utilisé dans le présent document comme'synonyme du terme «écrantage».

La |présente méthode d’essai peut étre appliquée aux connecteurs blindés et aux accessoi
de [connecteur ayant un blindage. Les différentes congeptions de connecteur ci-aprés peuy
étrgé soumises a essai:

NOTE 3 Pour la définition du terme «aceessoire», voir la référence IEV 581-24-10. Un accessoire de blind
c’eqt-a-dire un accessoire qui confere un blindage a un connecteur non intrinsequement blindé, peut étrg
enspmble approprié de boftiers blind€s assurant la continuité électrique, le long de I'ensemble de connectd
accpuplés, entre I'écran du cable(écranté) a la sortie du boftier des fiches, et la surface de montage métalli
pouf le boitier des embases. Le'‘hoftier de connecteurs libre est fourni avec un serre-écran de cable.

La|présente méthodévd’essai part du principe que la propriété intrinséque du blindage
I'ensemble connegteur/accessoire/cable est son impédance de transfert de surface Zg,
peut étre exprimée par la tension longitudinale a l'intérieur du blindage, en fonction
coyrant parcourant le boftier extérieur.

La |présente méthode d’essai est basée sur deux circuits adaptés en impédance. La Figur

re

seqondaire 02. La ligne d’injection adaptée en impédance du circuit primaire 01, qui activg

C 60512-23-3:2018 © IEC 2018 -21-

CONNECTEURS POUR EQUIPEMENTS ELECTRIQUES ET
ELECTRONIQUES — ESSAIS ET MESURES -

Partie 23-3: Essais d’écrantage et de filtrage — Essai 23c: Efficacité de
blindage des connecteurs et des accessoires —
Méthode de la ligne d’injection

Domaine d’application

connecteurs circulaires,

connecteurs rectangulaires,

connecteurs pour cartes de circuit imprimé,
accessoires de blindage pour connecteur.

rer
et

du

fes
ent

ge,

un
urs
que

de

qui
du

1]
=

uit

ﬂrésente le principe de mesure. L’éprouvette de connecteur est intégrée au cir

le

champ électromagnétique, chemine parallélement a la surface de I'éprouvette.

Le présent essai est également adapté a la mesure de I'efficacité de blindage d’'un connecteur
équipé de contacts triaxiaux raccordés a des cables blindés a paires torsadées, comme ceux
utilisés dans les systémes pour bus de données.

NOTE 4 La présente norme a été adoptée par I’ASD-STAN (anciennement 'AECMA) sous la référence
EN 2591-212.
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Section de couplage

Ligne d'injection I L Circuit primaire

~—

R \ / Eprouvette \\ /

Circuit secondaire

IEC

ende

impédance caractéristique du circuit primaire
impédance caractéristique du circuit secondaire
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Figure 1 — Principe de la méthode de laligne d’injection

2 [ Références normatives

Leg documents suivants cités dans le texte constituent, pour tout ou partie de leur contepu,
des exigences du présent document. Poukiles références datées, seule I'édition ci'tée
s'applique. Pour les références non datées) la derniere édition du document de référefce
s'applique (y compris les éventuels amendements).

IEG 60050-581, Vocabulaire Electrotechnique International - Partie 581: Composants
électromécaniques pour équipements électroniques

IEQ 60512-1, Connecteurs>pour équipements électriques et électroniques — Essais| et
mesures — Partie 1: Spécification générique

IEQ 62153-4-6:2017, Metallic cables and other passive components test methods — Part 4-6:
Eldctromagnetic campatibility (EMC) — Surface transfer impedance — Line injection method
(dig$ponible en<anglais seulement)

3 [ Termes et définitions
Potr—tes—besoins—tdu—présent—document—es—termes—etdéfintions—detHEC66650-58+—et de

I'lEC 60512-1 s’appliquent.

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=2fe9b49bbf4082b4116d5f6f378ef556
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