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National foreword

This British Standard is the official English language version of EN 61338-1-3:2000. It
is identical with IEC 61338-1-3:1999.

The UK participation in its preparation was entrusted to Technical Committee
EPL/49, Piezoelectric devices for frquency control and selection,which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as [EC 60027-1. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement these
international or European publications may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 23 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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Foreword

The text of document 49/444/FDIS, future edition 1 of IEC 61338-1-3, prepared by
IEC TC 49, Piezoelectric and dielectric devices for frequency control and selection, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 61338-1-3
on 2000-01-01.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2000-10-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-01-01

Annexes designated "informative" are given for information only.
In this standard, annex A is informative.

Endorsement notice

The text of the International Standard IEC 61338-1-3:1999 was approved by CENELEC as a
European Standard without any modification.
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INTRODUCTION

Dielectric materials for microwave resonators and filters have high relative permittivity, a low
loss factor and superior temperature stability of resonance frequencies. Knowledge of these
parameters is of primary importance for the development of new materials on the supplier side
and for the design of dielectric microwave components on the customer side.

The parameters of dielectric resonator materials needed for the design of microwave
components are:

— the real component &' of the complex relative permittivity;

— the loss factor tan ¢,

— the temperature coefficient of resonance frequency (TCF);

— the temperature dependence of tan ¢.

Several measurement methods are proposed to determine the complex permittivity at
microwave frequencies:

— the dielectric rod resonator method using TEy1¢1 resonance mode,;
— the cylindrical cavity method using TEgq5 resonance mode,

— the perturbation method using a cylindrical cavity;

— the S-parameter method using a coaxial line.
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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

1 Scope and object

This part of IEC 61338 describes the dielectric rod resonator measurement method for a wide
range of microwave dielectric properties in practical applications. This method has the
following characteristics:

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

— the measurement error is less than 0,3 % for & and less than 0,05 x 104 for tan &;

— the TCF is directly measured without any compensation with a measurement error less
than 1 x 10-6/K.

The object of this standard is to describe the measurement methods of the complex relative
permittivity of dielectric resonator materials at microwave frequencies by means of the
dielectric rod resonator method short-circuited at both ends by parallel conducting plates. The
measuring parameters are ¢, tan 6, TCF and the temperature dependence of tan ¢ at the
resonance frequency. The dielectric materials are assumed to be isotropic and homogeneous.

2 Measuring parameters

The terms of the measuring parameters are defined as follows:

&=¢—J&"=Dl(ey E) (1)
tan 6= ¢'/¢' (2)
TCF = —%TCg—a (3)
where
D is the electric flux density;
E is the electric field strength;
£ is the electric constant;

g and ¢" are the real and imaginary components of the complex relative permittivity &,.
It should be noted that the TCF is defined by equation (3) as the material constant, 7C¢ being

the temperature coefficient of relative permittivity and « the coefficient of thermal expansion
of the dielectric specimen. Each of the temperature coefficients is given as follows:
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