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INTERNATIONAL ELECTROTECHNICAL COMMISSION

WAVEGUIDE TYPE DIELECTRIC RESONATORS -

Part 1-4: General information and test conditions —
Measurement method of complex relative permittivity for
dielectric resonator materials at millimetre-wave frequency

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢ >mpri ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p:~aote
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 Speciiications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referiad to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa! Co.. ‘ttee interested
in the subject dealt with may participate in this preparatory work. International, go.=rnme)tal and non-
governmental organizations liaising with the IEC also participate in this preparation. '=C .>llaborates closely
with the International Organization for Standardization (ISO) in accordance wil.: ~onliuons 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 om mittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internation al us» and are accepted by IEC National
Committees in that sense. While all reasonable efforts are madc to 'nsure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fc: the way in which they are used or for any
misinterpretation by any end user.

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

IEC provides no marking procedure to indicate 1o approval and cannot be rendered responsible for any
equipment declared to be in conformity with ~n 1.7 Publication.

All users should ensure that they have the =’est 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 z1d IEC National Committees for any personal injury, property damage or
other damage of any nature whatsco\v2r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ‘Huk.ication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the N(rmative references cited in this publication. Use of the referenced publications is
indispensable for the corr <t application of this publication.

Attention is drawn to 1. = ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall nc® be held responsible for identifying any or all such patent rights.

Internationa! Sianaard IEC 61338-1-4 has been prepared by IEC Technical committee 49:
Piezoelectric ona dielectric devices for frequency control and selection.

Tho texv f this standard is based on the following documents:

FDIS Report on voting

49/748/FDIS 49/751/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 2.
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IEC 61338 consists of the following parts, under the general title Waveguide type dielectric
resonators:
Part 1: Generic specification

Part 1-3:  General information and test conditions — Measurement method of complex
relative permittivity for dielectric resonator materials at microwave frequency

Part 1-4: General information and test conditions — Measurement method of complex
relative permittivity for dielectric resonator materials at millimetre-wave frequency

Part 2: Guidelines for oscillator and filter applications
Part 4: Sectional specification
Part 4-1:  Blank detail specification

The committee has decided that the contents of this publication will remain unchar.ped until
the maintenance result date indicated on the IEC web site under "http://webs‘ore.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 publication may be issued &* a iater uate.
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WAVEGUIDE TYPE DIELECTRIC RESONATORS -

Part 1-4: General information and test conditions —
Measurement method of complex relative permittivity for
dielectric resonator materials at millimetre-wave frequency

1 Scope and object

This part of IEC 61338 describes the measurement method of dielectric propertics ar
dielectric resonator materials at millimetre-wave frequency.

This standard consists of two measurement methods: a) the dielectric rod resnnator method
excited by NRD-guide (Non-Radiative Dielectric waveguide) and b) the cut-cff waveguide
method excited by coaxial cables with small loops.

a) The dielectric rod resonator method excited by NRD-guide is simi'ar 1> tae dielectric rod
resonator method given in IEC 61338-1-3. This method has the 1~llow’'ng characteristics:

— a complete and exact mathematical solution of complex permittivity is given by
computer software;

— the measurement error is less than 0,3 % for & and ‘ess.than 0,05 x10~4 for tan §;
— the applicable measuring ranges of complex permi.tivity for this method are as follows:

frequency: 30 GHz < f< 100 Giiz;
relative permittivity: 2 < g <30;
loss factor: 106 < tan 6 < 1072,

b) The cut-off waveguide method excited b/ ¢caxial cables with small loops uses a dielectric
plate sample placed in a circula: cylinder of the TE;,;; mode. This method has the
following characteristics:

— fringe effect is corrected u.ing the correction charts on the basis of rigorous analysis;
— the measurement errciis 1ecs than 0,5 % for ¢' and less than 0,05x 10~4 for tan §;

— the TCF is measurzd itk high accuracy;

— the applicable «..2as:iring ranges of dielectric properties for this method are as follows:

frequency: 30 GHz < f < 100 GHz;
relative pe mittivity: 2 < g <30;
loss iacter: 106 < tan 6 < 10-2.

2« Norraative references

Tho following referenced documents are indispensable for the application 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 61338-1-3, Waveguide type dielectric resonators — Part 1-3: General information and test
conditions — Measurement method of complex relative permittivity for dielectric resonator
materials at microwave frequency
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