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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO FREQUENCY AND COAXIAL CABLE ASSEMBLIES -
Part 2-1: Sectional specification for flexible coaxial cable assemblies

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 regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC 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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 60966-2-1 has been prepared by IEC technical committee 46: Cables, wires, waveguides,
RF connectors, RF and microwave passive components and accessories. It is an International
Standard.

This fourth edition cancels and replaces the third edition published in 2008. This edition
constitutes a technical revision.

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

a) added Figure 2;
b) added Clause 6 "IEC type designation”;

c) modified Figure 3;

d) added Clause 7 "Rating and characteristics";
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e) added "Requirements/Remarks" to all the tests in Clause 8;

f) added "Insertion loss difference", "Corona extinction voltage" and "Shaking test" in Table 2;
g) added "Impact test" in Table 3;

h) changed "Vibrations, bumps and shocks test" to "Vibrations, shocks test" in Table 3;

i) added Annex A, Annex B and Annex C.

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

Draft Report on voting

46/966/FDIS 46/996/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60966, published under the general title Radio frequency and coaxial
cable assemblies, 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 webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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RADIO FREQUENCY AND COAXIAL CABLE ASSEMBLIES -

Part 2-1: Sectional specification for flexible coaxial cable assemblies

1 Scope

This part of IEC 60966 is a sectional specification that relates to flexible RF coaxial cable
assemblies operating in the transverse electromagnetic mode (TEM). It establishes uniform
requirements for testing the electrical, mechanical and climatic properties of flexible cable
assemblies composed of flexible RF coaxial cables and RF coaxial connectors.

This part of IEC 60966 applies to flexible cable assemblies composed of flexible RF coaxial
cables and coaxial connectors. Flexible RF cable assemblies are widely used in mobile
communication systems, microwave test equipment, radar, aerospace and other fields.

NOTE 1 For the purposes of this sectional specification, a cable assembly is always regarded as an integral unit.
All specifications apply to the finished assembly and not to individual and non-assembled parts thereof.

NOTE 2 This sectional specification can be supplemented with detail specifications giving additional details as
required by the particular application. This application will not necessarily require all tests.

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 this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60966-1:2019, Radio frequency and coaxial cable assemblies — Part 1: Generic
specification — General requirements and test methods

IEC 61169 (all parts), Radio frequency connectors

IEC 61196-1-126, Coaxial communication cables — Part 1-126: Electrical test methods — Corona
extinction voltage

IEC 61196-9, Coaxial communication cables - Part 9: Sectional specification for flexible RF
coaxial cables

3 Terms and definitions
For the purposes of this document, the definitions given in IEC 60966-1:2019 apply.

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

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

e |SO Online browsing platform: available at https://www.iso.org/obp
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4 Design and construction

4.1 Cable design and construction

Cables should conform to IEC 61196-9 and its related detail specifications. Where cable
designs deviating from these publications are required, they shall comply with the requirements
of the relevant detail specification.

When required, the manufacturer can use additional protective tubing or cable deviating from
IEC 61196-9, in order to comply with the requirements of the relevant detail specification.

The materials used in the cable shall be given as engineering information in the relevant detail
specification.

4.2 Connector design and construction

Connectors should conform to the IEC 61169 series. Where connector designs deviating from
the IEC 61169 series are required, the interface should conform to the relevant part of
IEC 61169 where available and shall comply with the requirements of the relevant detail
specification.

The materials used in the connector shall be given as engineering information in the relevant
detail specification.

4.3 The relative position dimensions of the interface

The relative position dimensions of the interface of end connector(s) of the cable assemblies
shall comply with the interface of the relevant part of IEC 61169 or the relevant detail
specification. The relative position dimensions of the interface of end connector(s) include the
dimension of inner conductor relative to dielectric and inner conductor relative to outer
conductor.

The relative position dimensions of the interface of some typical connectors are shown in
Annex A.

4.4 Outline of the cable assembly

The outline shall be in accordance with the relevant detail specification of the cable assembly.

The length, unless otherwise specified in the relevant detail specification, is defined as between
the reference planes of the connectors. In the case of right-angle connectors, the length applies
to the axis of the connectors (see Figure 1 and Figure 2).

If not indicated in the relevant detail specification, the length tolerance shall be +1 % for cables
equal to, or longer than, 300 mm and £3 mm for cables shorter than 300 mm.
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IEC

Figure 1 — Length definition of cable assemblies with two connectors

IEC

Figure 2 — Length definition of cable assemblies with one connector

5 Workmanship, marking and packaging
IEC 60966-1:2019, Clause 5 and the following paragraph applies:

Cable assemblies made in accordance with this sectional specification comprise a section of
cable and two connectors (see Figure 1). Occasionally, the cable assembly will comprise only
a cable and one connector (see Figure 2). When specified in the relevant detail specification,
the assembly may additionally include markers for identification of the assembly and
interconnecting ends. End caps and other accessories may also be specified (see Figure 3).
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Flexible cable

'/IIIH
T f§

Connector 1 Marking end 12 Identification?@ Marking end 22 Connector 2

Flexible cable

Connector 1 Marking end 12 Identification?@

IEC

2  When specified

Figure 3 — The marking example of a cable assembly

6 IEC type designation

IEC type designation of cable assembly consists of the type of cable and connectors, the length
of the cable assembly and the IEC standard number, as shown below:

X — X[/ x =% =X  IEC60966-2-1
1906- IEC standard number
Distinguishing number (when needed)

Length of cable assembly, in mm

Connector type at the other end

Connector type at one end

Cable type, Variant
ype, EC

Example 1: RG316-SMA-P/SMA-P-3000-A-IEC60966-2-1 cable assembly is composed of type
RG316 flexible RF coaxial cable, one end is type SMA-P connector and the other end is type
SMA-P connector, the length of the cable assembly is 3 000 mm, its distinguishing number is
A. This cable assembly complies with [IEC 60966-2-1.

Example 2: RG142-SMAJ-2000-B-IEC60966-2 cable assembly is composed of type RG142
flexible RF coaxial cable, one end is type SMAJ connector and the other end empty, the length
of the cable assembly is 2 000 mm, its distinguishing number is B. This cable assembly complies
with IEC 60966-2-1.
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7 Standard rating and characteristics

71 Nominal characteristic impedance

The nominal characteristic impedance shall be 50 Q or as specified in the relevant detail
specification.

7.2 Temperature range

The rated temperature range of cable components made of different cables, connectors and
auxiliary materials shall comply with the provisions in Table 1 or as specified in their detail
specification.

Table 1 — Rated temperature of cable assemblies with flexible cables

Materials used. in cable Storage Installation Operational
assemblies
°C °C °C
PE -40 to +70 -30 to +60 -40 to +70
PP -20 to +85 -10 to +80 -10 to +80
PVC -40 to +75 -30 to +60 -40 to +70
TPE -40 to +85 -30 to +80 -40 to +80
Silica gel -40 to +150 -20 to +150 -20 to +150
Rubber -40 to +105 -20 to +100 -20 to +100
LSZH -25to +70 -15 to +60 -25to +70
XLPE -55to +105 -40 to +100 -40 to +100
PVDF -40 to +125 -40 to +60 -40 to +125
FEP -60 to +200 -60 to +200 -60 to +200
PFA -60 to +250 -60 to +230 -60 to +230
ETFE -60 to +150 -60 to +150 -60 to +150
PTFE -60 to +250 -60 to +250 -60 to +250
Ordinary tin solder (Sn) -60 to +150 -60 to +150 -60 to +150

7.3 Bending radius
7.3.1 Static bending radius

The static bending radius R of the cable assembly shall not be less than 5 times the cable
diameter D, i.e. R 2 5xD, or as specified in the relevant detail specification.

7.3.2 Dynamic bending radius

The dynamic bending radius R of the cable assembly shall not be less than 10 times the cable
diameter D, i.e. R 2 10xD, or as specified in the relevant detail specification.

7.4 Rated operating frequency range

The operating frequency range of cable assemblies shall be as specified in the relevant detail
specification.

7.5 Rated working voltage

The rated operating voltage range of cable assemblies shall be as specified in the relevant
detail specification.
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7.6 Rated power

When required, the rated RF power of cable assemblies shall be in accordance with the relevant
detail specification.

8 Requirements of finished cable assemblies

8.1 General

For finished cable assemblies, the requirements given below shall apply when they are tested
in accordance with IEC 60966-1:2019 and the test methods specified herein.

When needed, cable assemblies with one connector shall be terminated with a suitable
connector at the cable end to do the test and cut off after the test.

Unless otherwise specified, all measurements shall be carried out under standard atmospheric
conditions for testing in accordance with IEC 60966-1:2019, Clause 7.

8.2 Electrical requirements

Electrical requirements are given in Table 2.

Table 2 — Electrical requirements

No. Inspection Test method Requirements/Remarks

IEC 60966-1:2019

Value in accordance with the relevant detail specification.

While the parameter return loss (4,) is preferred, the reflection

factor (r) or the VSWR (voltage standing wave ratio) may be
specified

Reflection where

1 properties 8.1

A =-20log,, |7|
(Return loss) ' 10

and

1+|r|
VSWR =
1-|r]

Rise time of the TDR system in accordance with the relevant

detail specification.
Uniformity of

h 8.2
impedance

The characteristic impedance variation shall not exceed + 5 %
of the nominal value or shall be in accordance with the
relevant detail specifications.

3 Insertion loss 8.3 Value in accordance with the relevant detail specification.

When required, unless otherwise specified in the relevant
detail specification, test conditions and requirements are as
follows:

a) test mandrel radius: 5D, where D is the diameter of the
cable.

4 Inse!'t_lon loss 8.4 b) number of turns: 5

stability

c) portion of the cable assembly on the mandrel is its central

portion

d) after bent, the insertion loss variation shall not exceed
+ 5 % or it shall be in accordance with the relevant detail
specification.

When required, value in accordance with the relevant detail

5 Propagation time 8.5 specification.
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specification

No. Inspection Test method Requirements/Remarks
IEC 60966-1:2019
When required, test conditions and requirements in
5 Stability of electrical 8.6 accordance with the relevant detail specification.
length - The typical value of stability of electrical length is within
+0,5°/GHz.
When required, the phase difference shall not exceed the limits
specified in the relevant detail specification.
7 Phase difference 8.7 When more than two cable assemblies are measured, the
reference cable shall be clearly marked.
The typical value of phase difference is within +0,6°/GHz.
When required, the test is carried out in accordance with
IEC 60966-1:2019, Clause 8 except that the test parameters
8 Insertion loss 8 are insertion loss instead of phase.
h 7
difference When required, insertion loss difference shall not exceed 5 %
of the typical value, or it shall be in accordance with the detail
specification.
9 Phase variation with 8.8 When required, value in accordance with the relevant detail
temperature ’ specification.
Screening When required, value of transfer impedance or shield
10 h 8.9 S ; " P
effectiveness attenuation in accordance with detail specification.
Value in accordance with the relevant detail specification.
11 Voltage proof 8.10
There shall be no breakdown, arcing or flashover throughout.
12 Insulation 8.11 25 000 MQ, or in accordance with the relevant detail
resistance ’ specification.
Test voltage : <36 V DC.
13 Inner and outer 8.12
conductor continuity | Inner conductor and outer conductor shall be continuous
respectively.
. When required, test conditions and value in accordance with
14 Power rating 8.13 : D
the relevant detail specification.
When required, if applicable to 50 Q assemblies, the test
frequencies (/1 and f2), input power, PIM values in accordance
with the relevant detail specification.
Typical assemblies with the following connectors, when tested
at frequency 700 MHz\ 800 MHz\ 900 MHz\
15 PIM 8.14 1 800 MHz\ 2 100 MHz\ 2 600 MHz, input power:
2x20 W, the PIM shall be as follows:
— <£-150 dBc (with N type connectors);
— <£-155 dBc (with 4.3/10 type connectors);
— <-155 dBc (with 7/16 type connectors).
When required, sample preparation is not needed, and the test
Corona extinction is carried out in air without immersion in insulating oil, value in
16 IEC 61196-1-126 accordance with the relevant detail specification. It is
voltage .
recommended to use a relatively non corona adapter to
connect the cable assembly for testing.
When required, the test shall be conducted in accordance with
. Annex B of this Annex B of this specification, and the rate of change shall not
17 Shaking test

exceed +5 %, or it shall be in accordance with the detail
specification.
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