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Foreword

The text of document 46/402/FDIS, future edition 1 of IEC 62037-1, prepared by IEC TC 46 "Cables,
wires, waveguides, R.F. connectors, R.F. and microwave passive components and accessories" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 62037-1:2012.

The following dates are fixed:

latest date by which the document has (dop) 2013-04-03
to be implemented at national level by

publication of an identical national

standard or by endorsement

latest date by which the national (dow) 2015-07-03
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62037:1999 (PART).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International:Standard IEC 62037-1:2012 was ‘approved by/\CENELEC as a European
Standard without any modification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PASSIVE RF AND MICROWAVE DEVICES,
INTERMODULATION LEVEL MEASUREMENT -

Part 1: General requirements and measuring 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 madecto-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 correspondingcnational’or fregional publication shall be clearly indicated in
the latter. X

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.

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 62037-1 has been prepared by technical committee 46: Cables,
wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

This first edition of IEC 62037-1 replaces IEC 62037, published in 1999. It constitutes a
technical revision.

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

FDIS Report on voting
46/402/FDIS 46/416/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.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 62037 series, published under the general title Passive RF and
microwave devices intermodulation level measurement, can be found on the IEC website.

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

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this standard may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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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PASSIVE RF AND MICROWAVE DEVICES,
INTERMODULATION LEVEL MEASUREMENT -

Part 1: General requirements and measuring methods

1 Scope

This part of IEC 62037 deals with the general requirements and measuring methods for
intermodulation (IM) level measurement of passive RF and microwave components, which can
be caused by the presence of two or more transmitting signals.

The test procedures given in this standard give the general requirements and measurement
methods required to characterize the level of unwanted IM signals using two transmitting
signals.

The standards in this series address the measurement of PIM, but do not cover the long term
reliability of a product with reference to its performance.

This standard is to be used in conjunction with other appropriate part(s) of IEC 62037.

2 Normative references

None.

3 Abbreviations

CATV Community antenna television
DUT Device under test

IM Intermodulation

PIM Passive intermodulation

4 Characteristics of intermodulation products

PIM interference is caused by sources of non-linearity of mostly unknown nature, location and
behaviour. A few examples are inter-metallic contacts, choice of materials, corrosion products,
dirt, etc. Most of these effects are subject to changes over time due to mechanical stress,
temperature changes, variations in material characteristics (cold flow, etc.) and climatic
changes, etc.

The generation of intermodulation products originates from point-sources inside a DUT and
propagate equally in all available directions.

The generation of passive intermodulation products (PIM) does not necessarily follow the law
of the usual non-linear equation of quadratic form. Therefore, accurate calculation to other
power levels causing the intermodulation is not possible and PIM comparisons should be made
at the same power level.

Furthermore, PIM generation can be frequency-dependent. When PIM generation is frequency-
dependant, the PIM performance shall be investigated over the specified frequency band.
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5 Principle of test procedure

Test signals of frequencies f; and f, with equal specified test port power levels are combined
and fed to the DUT. The test signals should contain at least 10 dB less harmonic or self-
intermodulation signal level than the expected level generated in the DUT.

The PIM is measured over the specified frequency range. The intermodulation products of
order (2f; £ f,), (2f, = f;) etc. are measured.

In most cases, the third order intermodulation signals represent the worst case condition of
unwanted signals generated; therefore, the measurement of these signals characterizes the
DUT in a sufficient way. However, the test set-ups given in Clause 6 are suitable for measuring
other intermodulation products.

In other systems (such as CATV), the 3" order may not be as applicable in characterizing the
DUT.

Intermodulation can be measured in reverse and forward direction. Reverse and forward is
referred to the direction of propagation of the most powerful carrier.

6 Test set-up

6.1 General

Experience shows that the generation Jof .intermodulation; products originates from point-
sources inside a device under test (DUT) and propagatés equally in all available directions.
Therefore, either the reverse (reflected) or the forward (transmitted) intermodulation signal can
be measured.

Two different test set-ups are described'in“Figure’1’and Figure 2 and are for reference only.
Other topologies are possible.

Set-up 1 is for measuring the reverse (reflected) intermodulation signal only, and set-up 2 is for
measuring the forward (transmitted) intermodulation signal. The measurement method (reverse
or forward) is dependent upon the DUT. The set-ups may be assembled from standard
microwave or radio link hardware selected for this particular application. All components shall
be checked for lowest self-intermodulation generation.

Experience shows that devices containing magnetic materials (circulators, isolators, etc.) can
be prominent sources of intermodulation signal generation.

See Annex B for additional set-up considerations.

6.2 Test equipment
6.2.1 General

Two signal sources or signal generators with power amplifiers are required to reach the
specified test port power. The combining and diplexing device may comprise a circulator,
hybrid junction, coupler or filter network.

The test set-up self-intermodulation generated (including contribution of the load) should be at
least 10 dB below the level to be measured on the DUT. The associated error may be obtained
from the graph in Figure 3.
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The DUT shall be terminated by a load for the specified power if necessary. The receiving
bandpass filter, tuned for the desired intermodulation signal, is followed by a low noise
amplifier (if required) and a receiver.

See Annex B for additional set-up considerations.

6.2.2 Set-up 1

This set-up is to measure the reverse (reflected) IM-product and is therefore suitable for 1-port
and multi-port DUTs. On multi-port DUTs, the unused ports shall be connected to a linear
termination.

a)

Generators

The generators shall provide continuous wave (CW) signals of the specified test port
power. They shall have sufficient frequency stability to make sure that the IM-product can
be detected properly by the receiver.

Transmit-filters

The filters are bandpass-filters tuned to the particular frequencies. They isolate the
generators from each other and filter out the harmonics of f; and f,.

Combining and diplexing device

This device is used for combining the signals f; and f,, delivering them to the test port and
provides a port for the extraction of the reverse (reflected) signal fim.

Receive-filter

This filter is used for isolating the input of the, receiver.from the signals f; and f, to the
extent that IM-products are not generated within'the receiver.

Test port

The DUT is connected to P4.. The specified input power shall be at the DUT, with any set-up
loss between the receiver and the DUT compensated for.

Termination

When a multi-port DUT is measured, the DUT shall be connected to a sufficiently linear
termination (low intermodulation) of suitable power handling capability.

Receiver
The receiver shall be sensitive enough to detect a signal of the expected power level.

The receiver response time shall be sufficiently short to allow acquisition of rapid changes
in amplitude. Sensitivity can be increased by a low noise preamplifier. Frequency stability
shall be sufficient for the proper detection of the IM-signal.

When the PIM measurement result is close to the thermal noise floor of the receiver, the
receiver sensitivity can be improved by reducing the resolution bandwidth (RBW).
Furthermore, by using the averaging mode rather than the max-hold mode, a further
improvement can be achieved, since the max-hold mode essentially measures the
maximum thermal noise peak, while the averaging mode results in a measurement that is
closer to the r.m.s. value.
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