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Foreword

The text of document 48B/1154/FDIS, future edition 1 of IEC 60512-25-2, prepared by SC 48B,
Connectors, of IEC TC 48, Electromechanical components and mechanical structures for electronic
equipment, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 60512-25-2 on 2002-05-01.

The following dates were fixed:

– latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2003-02-01

– latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2005-05-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.
In this standard, annex A is normative and annex B is informative.

__________

Endorsement notice

The text of the International Standard IEC 60512-25-2:2002 was approved by CENELEC as a
European Standard without any modification.

__________

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60512-25-2:2003
https://standards.iteh.ai/catalog/standards/sist/e4b6de6b-2dd9-426d-87d9-

b62ebd79df40/sist-en-60512-25-2-2003



NORME
INTERNATIONALE

CEI
IEC

INTERNATIONAL
STANDARD

60512-25-2
Première édition

First edition
2002-03

Connecteurs pour équipements électroniques –
Essais et mesures –

Partie 25-2:
Essai 25b – Atténuation (perte d'insertion)

Connectors for electronic equipment –
Tests and measurements –

Part 25-2:
Test 25b – Attenuation (insertion loss)

Pour prix, voir catalogue en vigueur
For price, see current catalogue

  IEC 2002  Droits de reproduction réservés     Copyright - all rights reserved

Aucune partie de cette publication ne peut être reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé,
électronique ou mécanique, y compris la photocopie et les
microfilms, sans l'accord écrit de l'éditeur.

No part of this publication may be reproduced or utilized in any
form or by any means, electronic or mechanical, including
photocopying and microfilm, without permission in writing from
the publisher.

International Electrotechnical Commission,  3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11  Telefax: +41 22 919 03 00  E-mail: inmail@iec.ch   Web: www.iec.ch

CODE PRIX
PRICE CODE NCommission Electrotechnique Internationale

International Electrotechnical Commission
Международная Электротехническая Комиссия

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60512-25-2:2003
https://standards.iteh.ai/catalog/standards/sist/e4b6de6b-2dd9-426d-87d9-

b62ebd79df40/sist-en-60512-25-2-2003



60512-25-2   IEC:2002 – 3 –

CONTENTS

FOREWORD...........................................................................................................................5

1 General ............................................................................................................................7
1.1 Scope......................................................................................................................7
1.2 Definitions ...............................................................................................................7

2 Test resources .................................................................................................................7
2.1 Equipment ...............................................................................................................7
2.2 Fixture.....................................................................................................................9

3 Test specimen ................................................................................................................ 11
3.1 Description ............................................................................................................ 11

4 Test procedure ............................................................................................................... 11
4.1 Fixture attenuation ................................................................................................ 11
4.2 Specimen attenuation measurement ...................................................................... 13
4.3 Impedance analyzer (open/short method) .............................................................. 15
4.4 Additional measurements ...................................................................................... 15
4.5 Time domain method ............................................................................................. 15

5 Details to be specified .................................................................................................... 17
6 Test documentation ........................................................................................................ 17

Annex A (normative)  Diagrams and schematics of fixtures and equipment .......................... 19
Annex B (informative)  Practical guidance............................................................................ 27

Figure A.1 – Technical diagrams........................................................................................... 19
Figure A.2 – Single-ended terminations ................................................................................ 21
Figure A.3 – Differential (balanced) terminations .................................................................. 23
Figure A.4 – Example of specimen in fixture for attenuation .................................................. 25

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60512-25-2:2003
https://standards.iteh.ai/catalog/standards/sist/e4b6de6b-2dd9-426d-87d9-

b62ebd79df40/sist-en-60512-25-2-2003



60512-25-2   IEC:2002 – 5 –

CONNECTORS FOR ELECTRONIC EQUIPMENT –
TESTS AND MEASUREMENTS –

Part 25-2: Test 25b – Attenuation (insertion loss)

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

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

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60512-25-2 has been prepared by subcommittee 48B: Connectors,
of IEC technical committee 48: Electromechanical components and mechanical structures for
electronic equipment.

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

FDIS Report on voting

48B/1154/FDIS 48B/1208/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex A forms an integral part of this standard.

Annex B is for information only.

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

• reconfirmed;
• withdrawn;
• replaced by a revised edition, or
• amended.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60512-25-2:2003
https://standards.iteh.ai/catalog/standards/sist/e4b6de6b-2dd9-426d-87d9-

b62ebd79df40/sist-en-60512-25-2-2003



60512-25-2   IEC:2002 – 7 –

CONNECTORS FOR ELECTRONIC EQUIPMENT –
TESTS AND MEASUREMENTS –

Part 25-2: Test 25b – Attenuation (insertion loss)

1 General

1.1 Scope and object

This part of IEC 60512 is applicable to electrical connectors, sockets, cable assemblies or
interconnection systems.

This standard describes a frequency and a time domain method to measure attenuation/
insertion loss as a function of frequency.

NOTE  “Attenuation” is referenced throughout the document. Test professionals must use the appropriate term
(attenuation or insertion loss) when summarizing and reporting the test measurements according to the type of
specimen and transmission line being measured.

1.2 Definitions

For the purpose of this part of IEC 60512, the following definitions apply.

1.2.1
attenuation
the reduction of power during the transmission from the input to the output of the specimen,
usually measured in decibels (dB)

1.2.2
insertion loss
the loss of power resulting from the insertion of a connector or similar device into a
transmission line, usually measured in dB

1.2.3
specimen environment impedance
the impedance presented to the signal conductors by the fixture. This impedance is a result of
transmission lines, termination resistors, attached receivers or signal sources, and fixture
parasitics

2 Test resources

2.1 Equipment

2.1.1 Frequency domain

A network analyzer is preferred. When a greater dynamic range is desired, a signal generator
and spectrum analyzer or vector network analyser (for measurement with full 2-port
calibration) may alternatively be used. If necessary, additional equipment increasing the
measurement sensitivity (e.g. broadband output amplifiers or low-noise pre-amplifiers) may be
used. For differential measurements, a multiport network analyzer with appropriate software
or baluns may be used.
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2.1.2 Time domain

A time domain reflectometer (TDR), triggered impulse generator and appropriate fast Fourier
transform (FFT) software are preferred.

2.2 Fixture

Unless otherwise specified in the reference document, the specimen environment impedance
shall match the impedance of the test equipment. Typically, this will be 50 Ω for single-ended
measurements and 100 Ω for differential measurements.

2.2.1 Specimen conductor assignments

For each measurement, the line to be measured shall be fixed as indicated in the referencing
document. The far end (destination) and the near end (driven) of the line shall be terminated
in the specimen environment impedance specified using one of the methods in figures A.2 or
A.3. In the special case where the drive signal is differential and not balanced, the common
mode energy shall be terminated. Signal lines adjacent to these should likewise be
terminated, if possible.

NOTE  Electrically long adjacent signal lines may resonate adding error to the results.

Unless otherwise specified, a 1:1 signal-to-ground ratio (2:1 if differential measurements are
performed) shall be used with each end having all grounds commoned. (For an example, see
figure A.4).

2.2.2 Specimen fixture and signal line terminations
for specimen environment impedance

Care should be taken to minimize the reactances of the resistive terminations over the range
of test frequencies.

NOTE  The fixture geometry and materials may impact the measurements due to the fixture parasitics. Usually, the
product's intended use dictates the most meaningful way to fix it.

2.2.3 Insertion technique

The fixture shall be designed to allow the measurement of attenuation with and without the
specimen, see figure A.1a. If baluns are used for a measurement, or minimum loss pads used
for impedance matching, these are included in the fixture. Figures A.2 and A.3 show typical
configurations with minimum loss pads.

2.2.4 Reference fixture technique

In this technique, a separate fixture that combines both near end and far end is used for the
fixture attenuation measurement; see figure A.1b. This fixture shall be a duplicate of the
specimen fixture, only without the specimen. Traces, if used, shall include fixture connectors,
vias, bends and corners. If baluns are used for a differential measurement, or minimum loss
pads used for impedance matching, these are included in the fixture. Figures A.2 and A.3
show typical configurations with minimum loss pads.
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