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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 4-3: Materials —
Materials for dielectric devices

FOREWORD

1) TRhe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comgrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prpmote
infernational co-operation on all questions concerning standardization in the electrical and¢electronic fields. To
th|s end and in addition to other activities, IEC publishes International Standards,Technical Specificdtions,
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 intefested
in| the subject dealt with may participate in this preparatory work. Interpational, governmental and| non-
gqvernmental organizations liaising with the IEC also participate in this préparation. IEC collaborates c|osely
with the International Organization for Standardization (ISO) in accordance with conditions determingd by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interndtional
cdnsensus of opinion on the relevant subjects since each technical committee has representation frgm all
inferested IEC National Committees.

3) IE|C Publications have the form of recommendations for igternational use and are accepted by IEC Ndtional
Committees in that sense. While all reasonable efforts .are ‘made to ensure that the technical content qf IEC
Pdiblications is accurate, IEC cannot be held responsible for the way in which they are used or for any
m|sinterpretation by any end user.

4) In| order to promote international uniformity, IEC{ National Committees undertake to apply IEC Publicgtions
trgansparently to the maximum extent possible in their national and regional publications. Any divergence
bgtween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IE|IC provides no marking procedure _toyindicate its approval and cannot be rendered responsible for any
eduipment declared to be in conformjty'with an IEC Publication.

6) Al] users should ensure that they hiave the latest edition of this publication.

7) 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 damdge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)) and
exlpenses arising outlof) the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pdblications.

8) Attention is drawn\to the Normative references cited in this publication. Use of the referenced publicatipns is
inflispensable‘for-the correct application of this publication.

9) Attention_is;drawn to the possibility that some of the elements of this IEC Publication may be the subject of
pgtent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The [main_task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61994-4-3, which is a technical specification, has been prepared by IEC technical
committee 49: Piezoelectric and dielectric devices for frequency control and selection.
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The text of this technical specification is based on the following documents:

Enquiry draft

Report on voting

49/768/DTS

49/780/RVC

Full information on the voting for the approval of this technical specification can be found in

the report on voting indicated in the above table.

A list of all parts of IEC 61994 series, published under the general title Piezoelectric and
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PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 4-3: Materials —
Materials for dielectric devices

1 $cope

This|part of IEC 61994 specifies the terms and definitions for materials applied-for deyices
usingg waveguide type dielectric resonators representing the state-of-thesarty which| are
intended for use in the standards and documents of IEC TC 49.

2 Normative references

The [following referenced documents are indispensable for the-application of this docurent.
For dated references, only the edition cited applies. For undated‘references, the latest edition
of thp referenced document (including any amendments) applies.

IEC $1338-1: 2004, Waveguide type dielectric resonatols — Part 1: Generic specification

3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61338-1 apply, nofably
the fpllowing.

3.1

diel¢ctric material

matgrial which predominantly~éxhibit dielectric properties

[IEC|61338-1]

3.2

dielectric resonator material

dieldctric materials defined to be used for resonator application at high frequency, i.e. UHF or
SHF|range.\The dielectric material is required to have high relative permittivity, a low|loss
factgr and a minimal temperature coefficient of permittivity

[IEC|61338-1]

3.3

electric constant

€0

constant equal to 8,8542x10712 AsV-1m~1, defined by the permittivity of vacuum

[IEC 61338-1]

3.4

relative permittivity

&r

absolute permittivity of a material or medium divided by the electric constant ¢&;
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NOTE The complex relative permittivity gr is defined as

£ = e-je", €= Re(gr) , "= Im(gr)
where

&' is usually called dielectric constant;

&" corresponds to the dielectric loss of the material.

[IEC 61338-1]

3.5
absoglute permittivity
E

quantity which when multiplied by the electric field strength E is equal to the~electrig flux
density D

D=¢E, e=¢gy&
[IEC|61338-1]

3.6
loss|angle

phage displacement between the component of the electric flux density and the electric|field
strength

[IEC|61338-1]

3.7
loss|factor
tangent of the loss angle ¢

tand=&"/¢'

NOTH The loss factor can be determined by the ratio of the negative part to the real part of the complex rglative
permiftivity.

[IEC|61338-1]

3.8
qualjty factor.of a material

o)

recigroealof the tangent of the loss angle

Oo=€Te="11tano

NOTE The quality factor of a material is also defined as 2 7 times the ratio of the stored electromagnetic energy
to the energy dissipated in the material per cycle. It is frequency dependent.

[IEC 61338-1]

3.9

temperature coefficient of permittivity

TCe

fractional change of permittivity due to a change in temperature divided by the change in
temperature
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TCe = — 5T — et 106 [1x10-6/K]
Eref (T — Tref)

where

er is the permittivity at temperature T';

Eref

[IEC

3.10

coefficient of linear thermal expansion

1]
fract
temp

whef
Iy i3
lref |
[IEC

3.11

dielectric resonator

reso
diele

NOTH
[IEC

3.12

dielectric support

elem
reso

[IEC

is the permittivity at reference temperature Ty .

61338-1]

onal change of dimension due to a change in temperature divided by, the chang
erature

o=t Zhef 408 [1%10-6/K]
lref(T_Tref)

e
the dimension at temperature T;
5 the dimension at reference temperature T, .

61338-1]

hator using dielectrics with a highpy;dielectric constant and the structure of which
ctric waveguide of finite length

The dielectric resonators in usevare always shielded with conductors.

61338-1]

ent supporting- a dielectric resonator. The support is generally used for TE s 1
nators and<has a low dielectric constant

61338:1]
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