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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTI-CHANNEL RADIO-FREQUENCY CONNECTORS -

Part 1: Generic specification —
General requirements and test methods

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). 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. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of 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 IEC National Committees.

IEC Publications have ,the, form of recommendations for-international use and .are accepted by IEC National
Committees in that sense. (While, all reasonable efforts are made to ensure'that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |IEC Publication and the corresponding national’ or fegional publication shall be clearly indicated in the latter.

IEC itself does not''provide’anyattestation''of’ conformity>'Independent-certification ‘bodies provide conformity
assessment services and, in some areasl,’accesstoclEC! marks (of‘conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

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 damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 63138-1 has been prepared by subcommittee 46F: RF and
microwave passive components, of IEC technical committee 46: Cables, wires, waveguides, RF
connectors, RF and microwave passive components and accessories.

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

FDIS Report on voting
46F/467/FDIS 46F/481/RVD

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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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.
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MULTI-CHANNEL RADIO-FREQUENCY CONNECTORS -

Part 1: Generic specification —
General requirements and test methods

1 Scope

This part of IEC 63138-1, which is a generic specification, specifies general requirements for
multi-channel radio-frequency connectors, including terms and definitions, design and
construction, ratings and characteristics, climatic categories, IEC type designation,
requirements and test procedures, quality assessment, marking, etc.

It provides the basis for establishing the sectional specifications for various multi-channel
radio-frequency connector types.

This document applies to multi-channel radio-frequency connectors (called "connectors",
hereinafter) for use in communications, electronics and other equipment.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements-of ¢his‘document.' For'dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-1, Environmental testing+< Part1:/General-and guidance
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-11, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Salt mist

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 61169-1:2013, Radio frequency connectors — Part 1: Generic specification — General
requirements and measuring methods

IEC 61169-1-2, Radio-frequency connectors — Part 1-2: Electrical test methods — Insertion loss

IEC 61169-1-4:—1, Radio-frequency connectors — Part 1-4: Electrical test methods — Voltage
standing wave ratio, return loss and reflection coefficient

IEC 61726, Cable assemblies, cables, connectors and passive microwave components —
Screening attenuation measurement by the reverberation chamber method

IEC 62037-3, Passive RF and microwave devices, intermodulation level measurement — Part 3:
Measurement of passive intermodulation in coaxial connectors

1 Under preparation. Stage at the time of publication: IEC CDV 61169-1-4:2019.



IEC 63138-1:2019 © |IEC 2019 -7-

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61169-1 and the
following apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
RF channel
channel for RF transmission which is composed of an RF contact pair

3.2
multi-channel radio-frequency connector
connector with two or more RF channels

3.3

isolation

RF signal leakage generated from any one RF channel, with respect to any other RF channel
around it, and expressed by ratio of input power into the channel to the received power of any
other RF channel aroundit,;in dB

It can be also expressed by Formula (1):

b

Isolation-=-~10l0gsg —= (1)
B
where
P is the input power into the RF channel, transmitted by signal source;
Py is the received power of any other RF channel

4 Design and construction

4.1 General

The connectors and accessories shall be designed and constructed to meet the allowance
required for proper mating, installation and maintenance. The inserts in the connectors shall be
designed and constructed to ensure proper mating and performance of RF channels. When
design and construction permit, the connectors should have an indicator to show when mating
is in place. The RF contacts of connectors should be removable as far as possible.

A visual means shall be provided to indicate when two mating connectors are properly mated.

The relevant specification is not intended to restrict details of construction which do not affect
interchangeability or performance, or to be used as manufacturing drawings. The interface of
the connector accessories and the recommended opening hole dimensions of the panel shall
be as specified in the relevant specification.

The dimensions and tolerances shall be given in metric units. During conversion of dimensions
given in inches into millimetres, they shall be rounded to the nearest 0,001 mm or 0,000 05 in.
Where, however, mechanical and electrical considerations permit, the rounding shall usually be
to the nearest 0,01 mm or 0,000 5 in.
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4.2 Materials and finishes

The materials and finishes used for the connectors shall be as specified in the safety and
environmental regulations and in the relevant specifications. Dissimilar metals (between which
an electromotive coupling may exist) shall not be placed in contact with one another as an
electromotive force may be created between them.

4.3 Connector interface dimensions and gauge

The connector interface dimensions (including RF channel arrangements) and gauge shall
comply with the relevant specification.

4.4 RF channel interface dimensions and gauge

The interface dimensions and gauge for the RF channels in connectors shall comply with the
relevant specification.

5 Standard ratings and characteristics

The ratings and characteristics applicable to each connector type and style shall be specified in
the relevant specification. They should normally cover:
— electrical, mechanical and environmental performances;

— performances for each type ofyRE channel, which should be/specified respectively when the
connector is composed-of differenttypes‘of RF channel.

6 Classifications into climatic categories

The classification of connectors with regard.to.climatic conditions is;based on IEC 60068-1 and
indicated by a series of three sets.of «digits ;separated, by oblique strokes corresponding
respectively to tests at low temperature (minus sign not shown), high temperature and the
number of days of exposure to damp heat, steady state.

The climatic severities are referenced by a cold temperature, high temperature and damp heat
steady state duration. Examples of preferred climatic categories of this are shown in Table 1.

Table 1 — Preferred climatic categories (see IEC 60068-1)

Category designation Letter Temperature range Damp heat steady state
40/85/21 A -40 °C to +85 °C 21 days
55/125/21 B -55°C to +125 °C 21 days
55/155/56 C -55°C to +155 °C 56 days

7 IEC type designation

The purpose of the IEC type designation is to identify a particular connector within the scope of
IEC RF connector standardization. It is not intended to include information in excess of this.

In practice, it is usually necessary to identify a manufacturer's product because, although it
may comply with this document, there may be features that are not covered by this document.

Connectors complying with the relevant specification shall be designated by the following
indications and in the order given:

a) the number of this document;
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b) the letters "IEC";
c) series code (type designation);
d) additional identification as indicated in the relevant specification.

NOTE When an IEC type designation is used, either for the marking of the product or in a description of the product,
it is the responsibility of the manufacturer to ensure that the item meets the requirements of the relevant
specification.

8 Requirements and test methods

8.1 General
Unless otherwise specified, the following conditions shall apply:
a) tests shall be carried out under standard atmospheric conditions for testing as specified in

IEC 60068-1;

b) before measurements are made, the connectors shall be preconditioned under standard
atmospheric conditions for testing for a time sufficient to allow the entire connector to reach
thermal stability;

c) recovery conditions for the interval after a conditioning and the next measurement of the
test shall be in accordance with IEC 60068-1.

When a nominal value only is given for an applied stress and/or the duration of application, the
specified value shall be taken to, indicate the minimum_test severity to be applied.

In no case shall the contact parts_be .cleaned  or.otherwise prepared prior to tests, unless
explicitly stated in the relevant specification.

If it is required that a cable be attached'to-an'RF-contact of the connector, this shall be done in
accordance with the''connector manufacturer's'instructions.

Mated sets of connectors shall be fully engaged and screw-coupled connectors shall be
tightened to the normal coupling torque quoted in the relevant specification.

In the case of mounted connectors subjected to environmental conditioning, care shall be taken
to ensure that the back-of-panel portion of such fixed connectors, when appropriate, is
protected.

When using for tests involving exposure to extreme temperatures, a cable with appropriate
temperature capability should be used.

8.2 Visual inspection
8.2.1 Requirements
Visual inspection shall meet the following requirements:

a) Marking
Marking shall be in compliance with 10.1 and be legible after any of the specified tests.
b) Workmanship

Connectors and associated fittings shall be processed in such a manner as to be uniform in
quality and shall be free from visible sharp edges, burrs and other defects that will affect life,
serviceability or appearance.

c) Deterioration after electrical, mechanical and environmental tests

Unless otherwise specified, there shall be no visible deterioration likely to influence
performance.
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8.2.2 Inspection procedure

The inspection will be performed visually or under a magnification as stated in the relevant
specification.

8.3 Dimensions and interchangeability
8.3.1 Interface dimensions for RF channels
8.3.1.1 Requirements

The mating face dimensions for RF channels shall comply with the relevant specification.

8.3.1.2 Inspection procedure

The inspection for the interface dimensions shall be performed by mating the gauge stated in
the relevant specification with the RF channel.

When critical dimensions of mating faces are specified in the relevant specification for the RF
channels, the inspection shall be performed using a measuring tool with adequate accuracy.

8.3.2 Interface dimensions for connectors
8.3.2.1 Requirements

The mating face dimensions foricannectors’'shallicomply ‘with.the'relevant specification.

8.3.2.2 Inspection procedure

The inspection for the interface dimensjons; for. connectors shall be performed by mating the
gauge stated in thejrelevant specification with the connector;

8.3.3 Outline dimensions
8.3.3.1 Requirements

The outline dimensions shall be as specified in the relevant specification.

8.3.3.2 Inspection procedure

The inspection for the outline dimensions shall be performed using a measuring tool with
adequate accuracy.

8.3.4 Mechanical compatibility
8.3.4.1 Requirements

The connector under test shall be mated normally with its mating connector.

8.3.4.2 Inspection procedure

The inspections for mechanical compatibility shall be performed using at least three mating
connectors to mate with the connector under test separately.
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8.4  Electrical tests
8.4.1 Return loss (applicable for cabled connectors and adaptors)
8.4.1.1 Requirements

The return loss for each RF channel in the connector shall comply with the relevant
specification.

8.4.1.2 Test procedure

Each RF channel in the connector shall be tested individually for return loss in accordance with
IEC 61169-1-4 2. All RF channels should remain in the connector when testing. Unless
otherwise specified, the connectors shall be fully engaged.

8.4.1.3 Information to be given in the relevant specification
The following information shall be given in the relevant specification:

a) frequency range to be measured;

b) minimum return loss value;

c) detail of the standard test connector, if required;

d) necessary characteristics of the appropriate cable, when cable is needed,;
e) any deviation from-the standard test procedure;

8.4.2 Insertion loss (applicable for cabled,connectors and adaptors)
8.4.21 Requirements

The insertion loss, for, each . RF, channel in the connector shall, comply with the relevant
specification.

8.4.2.2 Test procedure

Each RF channel in the connector shall be tested individually for insertion loss as specified in
IEC 61169-1-2. All RF channels should remain in the connector when testing. Unless otherwise
specified, the connectors shall be fully engaged.

8.4.2.3 Information to be given in the relevant specification
The following information shall be given in the relevant specification:

a) frequency range to be measured;

b) maximum insertion loss value;

c) detail of the standard test connector, if required;

d) necessary characteristics of the appropriate cable, when cable is needed;
e) any deviation from the standard test procedure.

8.4.3 Contact resistance
8.4.3.1 Requirements

Contact resistances of the centre contact in the RF channel, contact resistances of the outer
contact in the RF channel and contact resistances of the connector shell (if applicable), shall be
measured separately. The initial values of contact resistance and the value after environmental
test shall be in accordance with the relevant specification.

2 Under preparation. Stage at the time of publication: IEC CDV 61169-1-4:2019.
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8.4.3.2 Test procedure

The connector shall be tested for contact resistance as specified in 9.2.3 of IEC 61169-1:2013;
however, the following details shall be applied:
a) all the RF channels shall remain in the connector while testing;

b) the centre contact and outer contact in every RF channel in the connector shall be tested
for contact resistance;

c) the connector shell shall also be measured for contact resistance, when needed.
8.4.3.3 Information to be given in the relevant specification
The following information shall be given in the relevant specification:

a) the initial value of contact resistance and the value after environmental test for the centre
contacts and the outer contacts in the RF channels and the connector shell, if applicable;

b) any deviation from the standard procedure.
8.4.4 Insulation resistance
8.4.4.1 Requirements

The initial values of insulation resistance between centre and outer contacts in every RF
channel in the connector, between outer contacts for every two RF channels, if applicable, as
well as between outer contacts in_every RF channel and connector shell, if applicable, and the
values after the environméntal test, shall be in accordance with/the'relevant specification.

8.4.4.2 Test procedure

The connector shall be tested forycinsulation oresistance as specified in 9.2.5 of
IEC 61169-1:2013; however, the following details.shall be applied:
a) the RF channel shall remain in the connector while testing;

b) insulation resistance between centre contact and outer contact in every RF channel in the
connector shall be tested;

c) insulation resistance between outer contacts for every two RF channels shall be tested;

d) insulation resistance between the outer contact in every RF channel and the connector shell,
if applicable, shall also be tested.

8.4.4.3 Information to be given in the relevant specification

The following information shall be given in the relevant specification:

QO

value of the test voltage if other than 500 V;

O

minimum value of insulation resistance;

O

test arrangement (mated or un-mated connector with or without cables);

)
)
)
)

o

any deviation from the standard procedure.
8.4.5 Voltage proof
8.4.51 Requirements

Connectors shall withstand the voltage specified in the relevant specification, without
breakdown or flashover.

8.4.5.2 Test procedure

The connector shall be tested for voltage proof as specified in 9.2.6 of IEC 61169-1:2013;
however, the following details shall be applied:
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a) the RF channel shall remain in the connector while testing;

b) the voltage proof between centre contact and outer contact in every RF channel in the
connector shall be tested;

c) the voltage proof between outer contacts for every two RF channels shall be tested;

d) the voltage proof between the outer contact in every RF channel and the connector shell, if
applicable, shall also be tested.

8.4.5.3 Information to be given in the relevant specification
The following information shall be given in the relevant specification:

a) values of test voltage between centre contact and outer contact in every RF channel in the
connector;

b) values of test voltage between outer contacts for every two RF channels;

c) values of test voltage between the outer contact in every RF channel and the connector
shell, if applicable;

d) maximum leakage current;

e) any deviation from the standard test procedure.
8.4.6 Screening effectiveness (applicable for cabled connectors and adaptors)
8.4.6.1 Requirements

The screening effectiveness 'of the| cannector | shall 'comply with'Vrequirements over the
frequency range as stated in the relevant specification.

8.4.6.2 Test procedure

The connector shallbe tested for.screening; effectivenessoas,specified in lEC 61726.

Every RF channel shall be tested for screening effectiveness separately unless otherwise
specified in relevant specification.

8.4.6.3 Information to be given in the relevant specification
The following information shall be given in the relevant specification:

a) frequency range to be measured;
b) allowable worst value of screening effectiveness;
c) any deviation from the standard test procedure.

8.4.7 Discharge test (applicable for cabled connectors and adaptors)
8.4.71 Requirements

The corona level of connectors shall be in accordance with requirements as stated in the
relevant specification.

8.4.7.2 Test procedure

Every RF channel in the connector shall be tested for discharge as specified in 9.2.8 of
IEC 61169-1:2013; however, the following details shall be applied:

a) all RF channels shall remain in the connector while testing;
b) every RF channel in the connector shall be tested separately for discharge.
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