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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CYLINDRICAL CAVITY METHOD TO MEASURE
THE COMPLEX PERMITTIVITY OF LOW-LOSS DIELECTRIC RODS

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 piamote
international co-operation on all questions concerning standardization in the electrical and electronic felds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior. =,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc 2 int rested
in the subject dealt with may participate in this preparatory work. International, governm "atai ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabcrates 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 \ assibic an international
consensus of opinion on the relevant subjects since each technical committee »as r.nres ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. tiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the «vay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm .ttees u.adertake to apply IEC Publications
transparently to the maximum extent possible in their national = nd ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar revional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Ind~pendent certification bodies provide conformity
assessment services and, in some areas, access to |[EC .22'«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directoic. e npiuyees, servants or agents including individual experts and
members of its technical committees and '=C Natl onal Committees for any personal injury, property damage or
other damage of any nature whatsceve _whother direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicai.on, =c of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative.rc ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /(pp'.cation of this publication.

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

International Standc+d |EC 62810 has been prepared by subcommittee 46F: R.F. and
microwave pass<ive coiyponents, of IEC technical committee 46: Cables, wires, waveguides,
R.F. connecters, 2.F. and microwave passive components and accessories.

This bil’ngual version (2017-12) corresponds to the monolingual English version, published in
2015.02.

T2 text of this standard is based on the following documents:

CDV Report on voting
46F/242/CDV 46F/260/RVC

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

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indi-ates
that it contains colours which are considered to be useful for (b2 <conect
understanding of its contents. Users should therefore print this documen® using a
colour printer.
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CYLINDRICAL CAVITY METHOD TO MEASURE
THE COMPLEX PERMITTIVITY OF LOW-LOSS DIELECTRIC RODS

1 Scope

This International Standard relates to a measurement method for complex permittivity of a
dielectric rod at microwave frequency. This method has been developed to evaluate the
dielectric properties of low-loss materials in coaxial cables and electronic devices usad in
microwave systems. It uses the TMy;, mode in a circular cylindrical cavity and psiescats
accurate measurement results of a dielectric rod sample, where the effect of sample inscrtion
holes is taken into account accurately on the basis of the rigorous electromagnetic anai,sis.

In comparison with the conventional method described in IEC 60556 [2]1, this methcd has the
following characteristics:

e the values of the relative permittivity &' and loss tangent tand of a diclectr ¢ rod sample
can be measured accurately and non-destructively;

e the measurement accuracy is within 1,0 % for &' and within 20 % for (and;

o the effect of sample insertion holes is corrected using ccrred tion charts presented;

e this method is applicable for the measurements on the f2!lo.ing condition:

— frequency: 1 GHz =f £10 GHz;
— relative permittivity: 1 =¢£ £100;
— loss tangent: 104 stans £10°1,

2 Normative references

Void.

3 Measurement paramei2rs

The measurement paramaters are defined as follows:
& = &-j&" (@)
tano = &"l¢ (2)
where ¢ «nd &" are the real and imaginary parts of the complex relative permittivity &,.

4. Theory and calculation equations

A resonator structure used in these measurements is shown in Figure 1. A cavity, made with
copper, with diameter D and height H has sample insertion holes with diameter d, and depth g
oriented coaxially. A dielectric rod sample of diameter d; having & and tan¢ is inserted into
the holes.

1 Figuresin square brackets refer to the Bibliography.
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